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California Transportation Commission As of September 25, 2023 
SB 671 Clean Freight Corridors Assessment 
DRAFT – Preliminary and pre-decisional 

Letter from the Chair 
Dear Members of the Legislature: 

We are pleased to submit the Senate Bill 671 Clean Freight Corridor Efficiency 
Assessment to the Legislature. Senate Bill 671 (Gonzalez, Chapter 769, 2021) 
requires the California Transportation Commission (Commission) prepare a Clean 
Freight Corridor Efficiency Assessment (Assessment) to identify specified freight 
corridors, the infrastructure needed to support the deployment of zero-emission 
medium and heavy-duty vehicles, and barriers and potential solutions to their 
deployment. This Assessment fulfills these requirements. 

Since December 2021, the Commission has worked in partnership with the California 
Air Resources Board, the California Energy Commission, the California Public Utilities 
Commission, the California Department of Transportation, and the Governor’s Office of 
Business and Economic Development to develop the Assessment. Fourteen public 
workgroup meetings have been held to collaborate with state, regional, and local 
governments as well as non-governmental organizations representing the freight 
industry, trucking associations, climate, equity, and other advocacy groups, warehouse 
workers, fleet owners, ports, utility companies and energy companies. 

The Assessment provides a recommended path forward for the Legislature by 
identifying an initial viable network of zero-emission charging and hydrogen fueling 
stations needed to support fleets as they increasingly transition to zero-emission 
medium-duty and heavy-duty vehicles within the deadlines established by the 
California Air Resources Board’s Advanced Clean Trucks and Advanced Clean Fleets 
regulations. The Assessment includes recommended next steps necessary to 
implement the construction of these stations, such as establishing a central delivery 
team to lead work, and recommendations that address time and cost concerns.  The 
Commission is honored to play a role in California’s transition to zero-emission freight 
and is committed to offering ongoing support for the transition to zero-emissions. 

Sincerely, 

LEE ANN EAGER 
Chair, California Transportation Commission 
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California Transportation Commission 
SB 671 Clean Freight Corridors Assessment 
DRAFT – Preliminary and pre-decisional 

Overview of 
Requirements 
Senate Bill 671 
Clean Freight Corridor 
Efficiency Assessment 

Assessment goal: 
“To identify corridors, or 
segments of corridors, and 
infrastructure needed to 
support the deployment of zero-
emission medium-duty and 
heavy-duty vehicles.” 

As of September 25, 2023 

There are the seven areas required by the 
Legislation: 

1. Freight Corridors, or segments, that would 
be priority candidates for the deployment of 
zero-emission medium-duty and heavy-duty 
vehicles. 

2. The top five freight corridors, or segments, 
with the heaviest freight volume and near 
source exposure to diesel exhaust and other 
contaminants. 

3. Projects that would achieve the goals of the 
Assessment, including potential project 
sponsors and funding opportunities. 

4. Barriers and potential solutions to 
achieving the goals of the Assessment and 
the deployment of zero-emission freight 
vehicles. 

5. The impact on roads and bridges due to 
the increased weight of zero-emission 
vehicles. 

6. Methods to avoid displacement of 
residents and businesses on the freight 
corridor when considering projects. 

7. Benefits from the deployment of zero-
emission vehicles. 
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California Transportation Commission As of September 25, 2023 
SB 671 Clean Freight Corridors Assessment 
DRAFT – Preliminary and pre-decisional 

Executive Summary 

California’s freight network is vital to the State's economy. The State’s ports of entry are a preeminent 
gateway for international supply chains, delivering goods and economic benefits to both the State and 
national economies. Agricultural goods make up a substantial portion of California’s freight, with the 
Central Valley alone producing one quarter of the nation's food, including 40 percent of its fruits, nuts, 
and other table foods. While the economic benefits from the State’s robust freight sector are 
significant, emissions generated by diesel fuel consumption cause health and environmental 
challenges, particularly for communities located near major freight corridors and freight facilities. 
Although these negative impacts may affect all residents, it is the most vulnerable that are most 
acutely impacted within communities. Diesel exhaust creates greenhouse gas emissions, contributing 
to climate change impacts in the form of increased wildfires, flooding, drought, severe storm damage, 
and other weather events.  

Modernizing California’s freight transport system in a manner that reduces pollution is essential to 
improve public health and meet California’s environmental imperatives. In September 2020, Governor 
Gavin Newsom signed Executive Order N-79-20, which set ambitious targets for decarbonization of 
the transportation sector. As part of that order, Governor Newsom declared a goal for California to 
reach 100 percent zero-emission medium- and heavy-duty vehicles by 2045 for all operations where 
feasible, and 100 percent zero-emission drayage trucks by 2035. On April 28, 2023, the California Air 
Resources Board approved the Advanced Clean Fleets regulation to phase in a transition toward 
zero-emission medium-and-heavy duty vehicles to meet these goals. 

A key challenge in the transition toward zero-emission medium-and-heavy duty vehicles is the need 
for zero-emission infrastructure to support them, namely battery-electric and/or hydrogen charging 
stations. California’s network of zero-emission charging infrastructure for medium-and-heavy duty 
vehicles needs to be significantly expanded in the coming years. This requires coordination across 
multiple levels of government and the private sector. 

To identity the charging infrastructure needed to bring the State’s zero-emission goals for medium-
and-heavy duty vehicles to fruition, in 2021, the Legislature passed, and Governor Newsom signed 
into law, Senate Bill 671 (Gonzalez, Chapter 769, Statutes of 2021). This legislation requires the 
Commission to collaborate with relevant state agencies and stakeholders to develop a Clean Freight 
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California Transportation Commission As of September 25, 2023 
SB 671 Clean Freight Corridors Assessment 
DRAFT – Preliminary and pre-decisional 

Corridor Efficiency Assessment. The goal of the Assessment is to identify the freight corridors, or 
segments of freight corridors, and infrastructure needed to support the deployment of zero-emission 
medium- and heavy-duty vehicles. 

The Commission’s Assessment outlines a path forward for California to plan and implement zero-
emission freight infrastructure by identifying the initial infrastructure needed to support zero-emission 
goods movement and identifying next steps California can take to begin building the necessary 
infrastructure in a timely manner. The Assessment identifies 34 Priority Freight Corridors for 
deployment by 2040, developed through an extensive stakeholder engagement process. Among 
these 34 Priority Freight Corridors, the Assessment recommends an initial focus on the “Top 6” 
corridors. The corridors were identified using a data driven methodology that considers corridors with 
the heaviest freight volume and near-source exposure to diesel exhaust and other contaminants. The 
map below shows the locations of the Top 6 corridors identified: 
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California Transportation Commission As of September 25, 2023 
SB 671 Clean Freight Corridors Assessment 
DRAFT – Preliminary and pre-decisional 

The Assessment identifies the number of zero-emission charging and hydrogen fueling stations 
needed to support medium-duty and heavy-duty vehicles in 2025 and 2035 along the “Top 6” 
corridors—referred to as the initial viable network. The Assessment considers three potential 
scenarios for the initial viable network depending on the type of charging station: one for accelerated 
adoption of battery electric stations, one for balanced adoption of battery electric and hydrogen 
stations, and one for accelerated adoption of hydrogen stations. The initial viable network findings for 
public stations are listed below. (Public means the stations are publicly accessible – i.e. open to the 
public, whether or not they are publicly or privately financed and operated). 

The potential costs to build the initial viable network infrastructure are estimated to be $505 million to 
$950 million by 2025 and an additional $10 billion to $15 billion by 2035. Together with private 
funding, it is possible there are sufficient funds available to build out the public stations required for 
the initial viable network in 2025, but after that year additional investment is needed. The Assessment 
recommends allocating available public funds, where feasible, to support the implementation of the 
2035 initial viable network cost. 

The Assessment identifies three key barriers to building the initial viable network. First, the current 
station development process may take an average 6 to 8 years per station, which is too long to meet 
the needs for the initial viable network in 2025 and make it challenging to build the 2035 initial viable 
network. Second, the transition to zero-emission medium-and-heavy duty vehicles along the initial 
viable network may negatively impact fleet owners as they may face large, upfront costs and the need 
to modify their operations. Third, the transition will require the coordination of many different 
stakeholder groups across the state such as local permitting agencies, utility companies, Regional 
Transportation Planning Agencies and Metropolitan Planning Organizations, ports, the California 
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California Transportation Commission As of September 25, 2023 
SB 671 Clean Freight Corridors Assessment 
DRAFT – Preliminary and pre-decisional 

Public Utilities Commission, the California Energy Commission, private entities like start-up 
companies, and established corporations like beneficial cargo owners and fleets. 

The Assessment identifies solutions to each of these barriers. To expedite the timeline for building the 
infrastructure needed along the initial viable network, the Assessment recommends several ways to 
shorten the station development timeline, including through legislation authorizing a Categorical 
Exemption from the California Environmental Quality Act for medium-and-heavy duty charging 
stations as well as a statutory permit approval deadline for them. To support fleet owners during the 
transition, the Assessment recommends several actions, including the creation of a new limited-term 
(five-year) zero-emission truck incentive program to assist fleets with purchasing zero-emission 
trucks, as well as a new truck buy-back program. To facilitate coordination among the many agencies 
and stakeholders needed for the transition, the Assessment recommends the Administration create a 
central delivery team, functioning as a part of, or in coordination with the Governor’s recently created 
Executive Order N-8-23 Strike Team on infrastructure. The key barriers and solutions are 
summarized below and additional details on each is included in Chapter 4 of this report. 

Complex ecosystem of potential 
stations and stakeholder s 

Economic viability of ZEV 
transition for fleet owners 

Key Barriers 
Time and sequencing of corridor 
station development 

Create a central delivery team 
and a corridor -first approach 

Support fleet owners with the 
costs of transition 

Key Solutions 
Streamline clean freight 
infrastructure development 

While the implementation of zero-emission medium-duty and heavy-duty vehicles along the initial 
viable network comes with many costs and challenges, it also results in significant benefits and 
savings. The Assessment estimates that transitioning the “Top 6” corridors to zero-emissions will 
reduce diesel emissions of carbon dioxide, total organic gases, oxides of nitrogen, and particulate 
matter 2.5 and 10 (particulate matter 2.5 microns or less in size) by approximately 23 percent in 2030, 
and by 53 percent in 2040, resulting in a potential reduction of 1,720 premature deaths related to 
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California Transportation Commission As of September 25, 2023 
SB 671 Clean Freight Corridors Assessment 
DRAFT – Preliminary and pre-decisional 

emissions through 2040. Moreover, with full implementation of the California Air Resources Board’s 
Advanced Clean Fleets regulation (meaning beyond the Assessment’s initial viable network), the 
state will experience a savings of around $18.6 billion in statewide health spending from criteria 
emission reductions (pollution) through 2040. 

The Assessment estimates the impact of heavier zero-emission trucks on roads and bridges to be 
over $100 million per year in increased road and bridge maintenance costs. It identifies existing and 
in-development materials created by state agencies that should be leveraged to avoid displacement 
of residents and businesses during the implementation of the initial viable network. Further, it 
identifies two capacity and power source considerations that project sponsors should evaluate when 
determining whether microgrids may be necessary for station development. Finally, as a step toward 
implementing the initial viable network, the Assessment identifies agencies and entities that may 
sponsor projects as well as a list of projects which is included in Appendix 3. 
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DRAFT – Preliminary and pre-decisional 

Part 1:Identifying and defining clean freight corridors 

Chapter Summary 

Identifying corridors that are a priority for freight allows California policymakers to prioritize investments in 
zero-emission station development. It provides a place to start short-term and long-term infrastructure 
planning. The California Transportation Commission (Commission) took a goods movement-based 
approach to identifying and defining freight corridors in California. The Commission considered data from 
a variety of data sources and stakeholder groups, including the Army Corps of Engineers, Engineer 
Research and Development Center, Lawrence Berkley National Laboratories, the University of California -
Davis, the California Department of Transportation (Caltrans), and the Federal Highway Administration, to 
understand goods movement in California. 

To support the transition of medium-duty and heavy-duty trucks to clean energy, the Assessment first 
identifies 34 “Priority Freight Corridors” necessary to support the efficient movement of goods across the 
state, as developed by members of the SB 671 workgroup. To identify the “Top 6” corridors needed to 
support an initial viable network, the Commission reviewed emissions, truck volume, commodity flows, trip 
types, and the potential powertrain mix of truck traffic on California highways between 2022 and 2050. 
This approach ensures the outcomes of the Assessment appropriately estimate the infrastructure needs 
for California’s current and future freight-related industries and economy. 

The “Top 6” corridors represent over 50 percent of average daily truck vehicle miles traveled by medium-
duty and heavy-duty trucks across California. The implementation of zero-emission infrastructure along 
these “Top 6” corridors will allow California to reduce tailpipe carbon dioxide, total organic gases, oxides 
of nitrogen, and particulate matters 10 and 2.5 (by approximately 23 percent in 2030, and by 53 
percent in 2040. 

“Top 6” Corridors 
1. I-5 from California’s Southern border with Mexico to its Northern border with Oregon 

2. I-15 from San Diego to California’s Southeast border with Nevada 

3. SR-99 from Red Bluff to Bakersfield 

4. I-10/I-710 from the San Pedro Bay Ports to Los Angeles to California’s Southeast border with Arizona 

5. I-40 from its intersection with I-15 to California’s Southeast border with Arizona 

6. I-80/I-580 and I-880 from the Port of Oakland to San Francisco to California’s northeast border with Nevada 



 
   
   

                           

 

 

 

 

 

       
    

  
   

      
  

        
    

  
     

   
    

   

   

    
  

       

    
  

  

    

    
    

  

 
    

California Transportation Commission As of September 25, 2023 
SB 671 Clean Freight Corridors Assessment 
DRAFT – Preliminary and pre-decisional 

1.1 Identifying the 34 “Priority Freight Corridors” 
California represents the fourth largest economy in the world. A significant segment of that economy 
is driven by the movement of goods across the state’s vital freight corridors. To support the transition 
of medium-duty and heavy-duty trucks to clean energy, the Assessment identifies 34 “Priority Freight 
Corridors” necessary to support the efficient movement of goods across the state. For the 34 Priority 
Freight Corridors, the Commission focused on the importance of freight needs as identified by 
members of the SB 671 workgroup. A major goal of developing the Assessment was to make it useful 
for stakeholders responsible for implementation of recent air quality regulations, such as fleets, ports, 
Regional Transportation Planning Agencies, Metropolitan Planning Organizations, and alternative 
energy companies. Allowing SB 671 workgroup members to contribute to the process of identifying 
the 34 Priority Freight Corridors helped ensure the Assessment included their perspectives regarding 
freight need or areas of expertise throughout the state. 

The 34 Priority Freight Corridors were identified using the following evaluation criteria: 

1) The corridor is a critical freight route. 

2) The corridor is located near existing electric infrastructure or hydrogen supply where 
feasible. 

3) The corridor is located near similar efforts to expand electric or hydrogen infrastructure. 

4) The corridor is identified as important by the California Energy Commission’s Medium-Duty 
and Heavy-Duty Electric Vehicle Infrastructure Load, Operations and Deployment Tool (HEVI-
LOAD). 

5) The corridor is in an area disproportionately burdened by air pollution. 

6) The corridor is a route suitable for the short-haul use case (for electric vehicles); for this 
purpose, the short-haul use case means trips where trucks can complete a shorter route and 
return to a base to charge at a depot once a day. 

7) The corridor is a logical starting point for the build out of a charging network or a logical co-
location hub for both light-duty and heavy-duty hydrogen fuel cell electric vehicles. 
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California Transportation Commission As of September 25, 2023 
SB 671 Clean Freight Corridors Assessment 
DRAFT – Preliminary and pre-decisional 

8) The corridor is a corridor where projects could be built relatively quickly. 

9) The corridor is a corridor where land is available to build zero-emission infrastructure. 

These criteria were expected to be met, where feasible, and the workgroup members who submitted 
corridors for consideration provided an explanation to justify why the corridor should be considered 
important for this Assessment. 

In addition to considering the criteria, SB 671 workgroup members nominated corridors for 
consideration based on the following three questions: 

1) What Corridor or Corridor Segment do you recommend (please provide your top three 
priority corridors)? 

2) Describe why the Assessment should focus on this corridor? 

3) What potential projects could be implemented along this corridor? 

The resulting maps were presented to the SB 671 workgroup who confirmed 34 nominated corridors 
as “Priority Freight Corridors.” These corridors represent important freight routes and align well with 
the Caltrans Strategic Interregional Corridors and Alternative Fuel Corridors, which mean they have 
been identified as important freight routes in other studies. They represent the next phase of 
corridors, after the “Top 6” corridors described in the next section, the state should invest in and 
support to create a statewide system of zero-emission freight infrastructure. Exhibit 1 shows a map 
and list of the 34 “Priority Freight Corridors”. 
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SB 671 Clean Freight Corridors Assessment 
DRAFT – Preliminary and pre-decisional 

Exhibit 1: Map & List of 34 "Priority Freight Corridors" 
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SB 671 Clean Freight Corridors Assessment 
DRAFT – Preliminary and pre-decisional 

The table below lists the 34 Priority Freight Corridors. 

Interstates: State Routes: United States Routes: 
5, 8, 10, 15, 40, 80, 110 7, 11, 46, 47, 50, 58, 60, 101, 395 
205, 210, 215, 405, 580 91, 99, 103, 111, 118, 
605, 710, 805, 880 126, 152, 238, 905 

1.2 Identifying the “Top 6” corridors for the initial viable network 
The Assessment employed a four-step approach to further narrow the list of 34 “Priority Freight 
Corridors” to a final “Top 6” corridors. Focusing on the “Top 6” corridors provides a concrete and 
achievable first step for the state through the establishment of an initial viable network. The 
Commission used a data driven methodology to identify the “Top 6” corridors, consistent with the SB 
671 requirement to identify “the top five freight corridors, or segments of freight corridors, with the 
heaviest freight volume and near-source exposure to diesel exhaust and other contaminants.” The 
Commission identified six top corridors rather than five, because based on the analysis performed, all 
six of these corridors are of primary importance to California’s freight system and clean air goals and 
are also needed to establish an initial viable network. 

1. Goods movement and commodity flows across commodity type, expected trip type, vehicle class, 
and projected powertrain adoption were estimated. The term “powertrain” refers to the type of 
energy used in the truck, such as battery electric or hydrogen fuel cell. 

2. The “Top 6” freight corridors were defined as corridors greater than 50 miles in length, with the 
highest concentration of goods movement and highest average daily truck vehicle miles traveled. 

3. Corridors over 50 miles in length were ranked based on vehicle miles travelled determined using 
Freight Analysis Framework average daily truck vehicle miles travelled and median daily truck 
trips, and an analysis of additional datasets including truck traffic data from Caltrans and truck 
Global Positioning System data. 

4. Evaluated the “Top 6” corridors for emissions and near-source pollution exposure effects. 
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1.3 Estimating goods movement (Step 1) 
The Commission started with goods movement data to preserve the freight-focused intent for the 
Assessment. The overlap of the highest link vehicle miles travelled for trucks and the median of truck 
trips per day gave an initial perspective on the priority corridors to consider. Truck vehicle miles 
travelled measures the amount of travel for all trucks on a specific corridor over a specific time period, 
in this case a year. Exhibit 2 shows four categories of freight information the Commission collected 
and used to understand goods movement in California and project zero-emission infrastructure 
needs. 

Exhibit 2: Categories used to assess goods movement in the state of California 

The pattern of goods movement was assessed based on the categories in Exhibit 2. These 
categories are described below. 

Commodities: The goods movement analysis found that agriculture and consumer goods in 
California flow to major population centers, while industrial commodities movement is concentrated 
around various manufacturing, production areas, and harbors throughout the State. 
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SB 671 Clean Freight Corridors Assessment 
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Trip type: The trip types evaluated were urban, regional, and long-haul. Urban trips are defined as 
trips in and around cities and urban centers usually for delivery of goods. For this work, cities and 
urban centers were qualitatively identified based on areas in maps of California that had more people 
and roads, and the terms “city” and “urban” were used interchangeably. Redding, for example, is a 
city surrounded by several forest areas with less people and roads. Regional trips are defined as trips 
in between larger California cities, such as San Francisco and Los Angeles, and neighboring states. 
Regional also includes short-haul trips such as drayage. Long-haul trips are defined as trips much 
longer in length, whether cross-country or several states away in proximity. In general, medium-duty 
trucks are more frequently used for urban or delivery trips and heavy-duty trucks are used for 
drayage, regional, and long-haul trips. Distances for trip types were largely determined by looking at 
information about typical truck behavior. In general, urban trips were defined as trips up to 30,000 
annual truck miles traveled in length, regional up to 60,000 annual truck miles travelled and long haul 
up to 90,000 annual truck miles traveled or more. Annual urban trips are concentrated along 
population centers, while regional and long-haul truck traffic is more equally distributed across major 
interstates. Medium-duty trucks are concentrated on urban roads between large metropolitan areas, 
while heavy-duty trucks are mostly found on connecting interstates and some drayage routes. 

Vehicle class: California Air Resources Board vehicle classifications were used for modeling 
purposes because the Assessment also utilized California Air Resources Board zero-emission 
projected truck estimates and vehicle miles traveled data. Vehicle estimates associated with the 
Advanced Clean Fleets regulation included some light-duty vehicle classifications, specifically, “LHD-
1,” “LHD-2,” and bus vehicle classes. The California Air Resources Board’s Mobile Source Emissions 
Inventory modeling tool, known as EMFAC, describes these vehicle classifications as “light heavy-
duty trucks” with weights between 8,508 and 14,000, which fall within the light-duty vehicle class 
category. The EMFAC guide lists vehicle class type 4 as the first public medium-duty truck vehicle 
class. After consulting with state agency partners, the decision was made not to include vehicle class 
types lower than vehicle class type 4 in the Assessment because SB 671 specifically requires 
identifying infrastructure for “freight” and “medium-duty and heavy-duty” vehicles. Focusing on 
medium-duty and heavy-duty vehicles ensures a clear differentiation from passenger vehicles and an 
assessment focused primarily on commercial vehicles carrying freight. More details on vehicle class 
types can be found in Appendix 2. 
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Projected powertrain mix: The projected power train vehicle inventory considered includes 
combustion engine (including diesel) vehicles, battery electric vehicles, and hydrogen fuel cell electric 
vehicles. By 2050, annual battery electric truck trips are projected to be concentrated on interstates, 
while hydrogen fuel cell electric truck trips, coinciding mostly with heavy-duty long haul vehicle trips, 
are projected to be concentrated on the highest average daily vehicle miles traveled corridors 
between major origin and destination points, such as along I-5.1 

1.4 Defining freight corridors (Step 2) 
To identify the “Top 6” corridors, the Assessment had to first delineate a consistent definition for 
freight corridors. 

This Assessment defines freight corridors as routes with the highest concentration of truck volume 
with a minimum segment length of 50 miles. 

A minimum length of 50 miles was chosen as the cutoff point in determining the “Top 6” corridors for 
this Assessment for several reasons: 

• The goal of this Assessment is to take a freight-focused and corridor-based view of goods 
movement throughout the state and assess the resulting zero-emissions infrastructure needs. 
Although some of the shorter highways are important links or connectors, the priority for initial 
funding and development of infrastructure is to develop a connected statewide network that is 
useable as stations are developed. 

• 50-mile spacing is consistent with plans for infrastructure outlined by the National Electric Vehicle 
Infrastructure Program. (The National Electric Vehicle Infrastructure Program was established 
through the Infrastructure Investment and Jobs Act to create a nationwide network of publicly 
available, fast-charging battery electric vehicle chargers along state and federal highways with an 
initial focus on light-duty vehicles). 

Analysis of data from Highway Performance Monitoring System (Federal Highway Administration), Freight Analysis Framework 
(Bureau of Transportation Statistics). 

1 
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• Shorter length highways and connecting routes often surround key origin and destination points 
like warehousing facilities in cities, ports, and inland ports, which will need more localized charging 
infrastructure solutions than can be provided in a statewide study. 

• 50 miles is significantly shorter than the range of most zero-emission trucks currently on the 
market. 

Appendix 2 outlines calculations for the recommended 50 mile spacing of the initial viable network for 
battery electric vehicles in 2025. 

Infrastructure that is placed within a radius of 5 miles of a “Top 6” corridor may support a parallel 
corridor if it is placed between the corridors. In the case of I-10 and SR 60, for example, infrastructure 
placed between the routes may support traffic travelling along either corridor. 

The “Top 6” corridors also include smaller segments of highways that connect the longer corridors to 
key ports of entry as part of the corridor due to the segment’s importance to goods movement. For 
example, a segment of Interstate I-710 is considered part of the I-10 priority corridor, because I-710 
connects I-10 to the San Pedro Bay ports. Small segments of I-580 and I-880 are also considered 
part of the I-80 priority corridor because I-580 and I-880 form a loop which connects I-80 to the Port of 
Oakland. Exhibit 3 provides a visualization of these links. Additional information about the key 
connecting segments to ports of entry can be found in Appendix 2. 
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Exhibit 3: “Top 6” Corridors – Key Connecting Routes 

PORT OF OAKLAND: The 
I-80 corridor includes the 
short segments of I-580 
and I-880 that connect I-80 
to the Port of Oakland. 

SAN PEDRO BAY PORTS: 
The I-10 corridor includes 
the short segment of the    
I-710 that links the I-10 to 
the San Pedro Bay ports, 
the SR-47 that connects 
the Port of Los Angeles to 
I-710, and the segments of 
I-405 and Highway 1 that 
connect I-110 and I-710 
near the San Pedro Bay 
Ports. 

OTAY MESA: The I-5 
corridor includes the short 
segments of SR-905 and 
SR-11 that connect I-5 to 
Otay Mesa and the US-
Mexico border. 

SR-58: I-40 also includes 
SR-58 extending to I-5 near 
Bakersfield. 
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Key connecting routes 

Interstates 580 and 880 

Interstate 580 is an east-west state highway which connects with Interstate 880, a north-south state 
highway, to form a loop which connects Interstate 80 to the Port of Oakland and nearby freight rail 
intermodal yards at the Oakland waterfront. The Oakland Seaport oversees 1,300 acres of maritime-
related facilities serving a local market of over 14.5 million consumers, 34 million consumers within a 
seven-hour drive and 50% of the United States’ population by rail. Three container terminals and two 
intermodal rail facilities serve the Oakland waterfront. 

The Port of Oakland formalized its commitment to becoming a zero-emissions port in 2019 when it 
adopted the Seaport Air Quality 2020 and Beyond Plan: The Pathway to Zero Emissions. The Port 
Infrastructure Development Project will guide the Oakland Seaport in its transition from using fossil-
fuels to using clean energy. At the heart of this effort is the use of clean electricity to fuel battery-
electric mobile equipment and to provide power to berthed vessels. Port of Oakland tenants have until 
December 31, 2023, to create a cargo-handling equipment conversion plan. The plan will allow the 
Port to work collaboratively with its business partners to support an efficient and timely transition to 
zero emissions.2 

Interstate 710 

I-710 is a major north–south state highway in Los Angeles. I-710 is a heavily congested 
approximately 28-mile freeway that connects the Ports of Los Angeles and Long Beach to freight rail 
intermodal yards located near East Los Angeles and to the rest of the national interstate system via I-
10. Located in one of the most dense, urban, and economically disadvantaged parts of Los Angeles 
County, I-710 is essential both to the communities that it traverses, and to the national freight 
distribution network. In recent years, ever increasing traffic from the ports has combined with local 
population growth and aging infrastructure to create challenges to meeting the state’s safety, equity, 
environment, and economic prosperity goals on I-710. 

2 More information on the Port of Oakland and its zero emission policy plans is available on the Port’s website at: 
https://www.oaklandseaport.com/ 
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The public health and climate challenges facing the equity-focused communities along the I-710 
Corridor caused by the tens of thousands of diesel heavy-duty trucks travelling along the corridor has 
spurred regional agencies to invest significant levels of funding for zero-emission heavy-duty trucks, 
and their supporting infrastructure, to replace those diesel trucks. The Los Angeles County 
Metropolitan Transportation Authority has programmed $50 million in seed funding to leverage a $200 
million zero-emission truck program for the I-710 corridor, while the Ports of LA and Long Beach have 
approved a Clean Truck Fund Rate that could generate approximately $90 million per year to 
subsidize the transition of heavy-duty drayage trucks that call on the ports to zero-emission 
technology. 

The Los Angeles region is planning an extensive zero-emission charging and fueling network to 
support the deployment of zero-emission trucks.  For example, the Los Angeles Cleantech Incubator 
created an investment blueprint for heavy-duty charging depots adjacent to the busy I-710 freight 
corridor that can support battery electric trucks serving the San Pedro Bay Ports. Following a 
selection framework that incorporated grid infrastructure, drayage duty cycles, and community 
priorities, the Los Angeles Cleantech Incubator identified priority locations for public and private 
heavy-duty charging infrastructure and associated cost structures. Los Angeles County Metropolitan 
Transportation Authority is working closely with the Los Angeles Cleantech Incubator and is building 
upon this blueprint and other feasibility studies conducted by the Ports and other partners to advance 
the deployment of zero emission truck infrastructure in the I-710 Corridor. 

Otay Mesa 

Otay Mesa is a community located just north of the United States-Mexico border in the City of San 
Diego and is a key commercial crossing for goods movement between the US and Mexico. The Otay 
Mesa Port of Entry connects the City of San Diego and incoming and out-going trade across the 
United States border with Tijuana and western Baja California, Mexico. The Otay Mesa border 
crossing connects with SR-905, and the Otay Mesa East border crossing connects with SR 11, 
providing key links to I-805 and I-5. 

Zero-emission infrastructure is needed along the United States and Mexico border at ports of entry 
like Otay Mesa East, where many trucks cross the border. The 2023 memo, “Zero Emission Freight 
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Transition at the California and Baja California Border3 notes over 1.4 million northbound trucks 
moved through the region’s three commercial land ports of entry in 2021, with an assumed equal 
number of southbound trips. In 2021, the region’s land ports of entry handled $71.8 billion in goods, 
with the Otay Mesa Port of Entry being the second-busiest truck crossing along the United States– 
Mexico border. Additional information can be found in Appendix 2. 

1.5 Ranking corridors and determining the natural cut-off (Step 3) 

In addition to the Freight Analysis Framework 5 data that was used, the Commission also reviewed 
truck counts from Caltrans and truck Global Positioning System data. This data, along with the 
Freight Analysis Framework 5 data, was used to rank the corridors and then to determine the natural 
break points of freight corridors. The Freight Analysis Framework 5 data was given more weight than 
the other datasets when ranking corridors because it was the primary source for the commodity flow 
data used in Step 1. The final “Top 6” corridors ranked highly in terms of goods movement and had 
the highest daily truck volume on segments 50 miles long or more. An excerpt of this analysis is 
included as Exhibit 4. 

3 The “Zero Emission Freight Transition at the California and Baja California Border” memo is available online at: 
https://www.sdapcd.org/content/dam/sdapcd/documents/capp/meetings/int--border/04-19-
23/Zero%20Emission%20Freight%20Transition%20at%20the%20California0410.pdf 
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Exhibit 4: Truck Traffic Assessment of California Corridors 

The vehicle miles travelled was doubled in the graphic above to account for two-way directionality. 

1.6 Evaluating “Top 6” corridors for emissions and near-source exposure impact 
(Step 4) 

One of the primary goals of the Assessment is to identify corridors which move freight throughout the 
state and are also responsible for significant emissions and near-source pollution exposure. For Step 
4, the Assessment assumes a direct correlation between truck volume and truck emissions. Thus, 
after identifying the “Top 6” corridors with the highest truck traffic volume as discussed in the previous 
section, the next step in the approach was to overlay this data with industrial activity, emissions, and 
near-source pollution data and research. 

The purpose of this step was to estimate the impact of addressing emissions from heavy-duty and 
medium-duty trucks by investing in zero-emissions infrastructure along these corridors and to confirm 
that the “Top 6” corridors align with Senate Bill 535 Priority Population data that demonstrates an 
existing need for improved air quality. See Appendix 2 for the emissions estimation approach. Senate 
Bill 535 (De Leon, Chapter 830, 2012) authorized the California Environmental Protection Agency and 
the California Air Resources Board to identify disadvantaged communities based on geographic, 
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socioeconomic, public health, and environmental hazard criteria. The California Environmental Office 
of Health Hazard Assessment’s mapping tool called “CalEnviroScreen” displays Senate Bill 535 
communities. This information was used to show the proximity of the “Top 6” corridors to 
Disadvantaged Communities. Exhibit 5 highlights that the “Top 6” corridors are near many 
communities that have been identified as Senate 535 disadvantaged communities. 
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Exhibit 5: Air Quality Impact of Transitioning to Zero-Emission Freight Along “Top 6” 
Corridors 

(GHG = Greenhouse Gas) 
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 “Top 6” Corridors 

Based on the methodology outlined in this section, the Assessment has identified the following “Top 
6” corridors for emissions and truck volume: 

Exhibit 6: “Top 6” freight corridors identified 

Freight Analysis Framework version 5 data, 2022 projection 
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Part 2: Estimating clean freight infrastructure needs 

Chapter Summary 

To prioritize zero-emission infrastructure along the most pollution burdened corridors, and to support 
publicly accessible infrastructure where there is a greater need for charging infrastructure, the 
Assessment focuses on the need to develop a network of publicly accessible charging and hydrogen 
fueling infrastructure along the “Top 6” corridors. 

Focusing on the “Top 6” corridors as the initial viable network provides a concrete and achievable 
next step for the state. An initial viable network of zero-emission infrastructure for freight will support 
the implementation of the California Air Resources Board’s Advanced Clean Trucks and Advanced 
Clean Fleets regulations. A map of the initial viable network is shown in Exhibit 7. 

Infrastructure needs for the initial viable network were estimated using the following approach: 

1. Estimated statewide electrical and hydrogen fuel demand across three potential scenarios of zero-
emission truck adoption: 1) Accelerated Battery Electric Vehicle Adoption, 2) Balanced Adoption, 
and 3) Accelerated Hydrogen Fuel Cell Adoption. 

2. For the initial viable network, allocated a portion of statewide electrical and hydrogen fuel demand 
to each of the “Top 6” corridors. 

3. Assessed the number of charging and fueling stations required along “Top 6” corridors based on 
charging and fueling archetypes. 

4. Estimated the capital investment required to construct the public and private charging and fueling 
stations to meet fuel demand along the corridors. More detail is in Appendix 2. 
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Exhibit 7: Initial Viable Network 

Three potential scenarios of infrastructure needs were assessed due to the uncertainty surrounding 
which type of technologies are likely to be adopted by fleets in the future. This creates a range of 
potential needs that can help policy makers plan. 

The assessment recommends policy makers focus first on the initial viable network of publicly 
available zero-emission stations needed along the “Top 6” corridors. This prioritizes emissions 
reductions and public health, while balancing the state’s growing freight sector ensuring the 
Assessment is a useful tool for policymakers manageable zero emission infrastructure needs. 
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2.1 Defining potential scenarios for zero-emission truck adoption 
The Assessment studied four years that are benchmarks in the Advanced Clean Fleets regulation – 
2025, 2030, 2035, and 2040. 

For each year, three potential scenarios were created to gauge zero-emission truck demand and 
estimated infrastructure needs: accelerated battery electric adoption, balanced adoption (given likely 
fleet owner powertrain choice), and accelerated hydrogen fuel cell adoption. 

Input from the workgroup, including private companies and state agencies such as the California 
Energy Commission and the California Air Resource Board, was used to shape the estimated 
powertrain adoption in each scenario. The estimated powertrain adoption is the estimated percentage 
split between battery electric trucks and hydrogen fuel cell electric trucks used in each scenario. 

The Assessment considered the estimated cost of vehicle ownership, and how well different 
technology choices fit different truck use cases to estimate how many trucks would be battery electric 
and how many trucks would be hydrogen per scenario. California Air Resources Board vehicle 
estimates disaggregated by vehicle class type were used to associate different truck vehicle class 
types with typical use cases and cost. Exhibit 8 summarizes the key scenario assumptions. 
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Exhibit 8: Key scenario assumptions 

2.2 Assessing clean freight infrastructure needs 
Once the three scenarios were developed, the infrastructure needed to support the battery electric 
and hydrogen medium-duty and heavy-duty truck fleets were estimated for each scenario. Developing 
scenarios for zero-emission freight infrastructure needs requires estimates of the following factors: 

• Total number of zero-emission medium-duty and heavy-duty vehicles on the road (assumptions 
are held constant across all three scenarios). 

• Annual medium-duty and heavy-duty annual average statewide vehicle miles traveled by vehicle 
class type (assumptions are held constant across all three scenarios). 

• Fuel efficiency of battery electric and hydrogen trucks (assumptions are held constant across all 
three scenarios). 

• Mix of power train adoptions. For example, what percent of the total trucks will be battery electric? 
What percent will be hydrogen? The three scenarios are: 

— Accelerated battery electric adoption: Tests a higher and faster adoption of battery electric 
trucks. 
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— Accelerated hydrogen fuel cell adoption: Tests a higher and faster adoption of hydrogen fuel 
cell trucks. 

— Balanced adoption: Tests adoption driven by information about decisions fleets have made in 
the past about what types of zero-emission trucks to purchase, as well as the likely total cost of 
ownership parity with combustion engines (based on information about truck sales and a study 
from the McKinsey Center for Future Mobility, called, “Why the Economics of Electrification 
Make This Decarbonization Transition Different),” and the resulting powertrain choice by 
vehicle class and primary trip type, given expected commodity growth resulting trip types. 

• Characteristics of battery electric charging stations, such as the number of public versus private 
stations, charging efficiency, capacity factors, and utilization (assumptions around these 
characteristics are held constant across all three scenarios). 

• Characteristics of hydrogen fuel stations, such as the split of public versus private ownership, 
annual fuel capacity per station, and utilization (assumptions are held constant across all three 
scenarios). 

• Maximum distance between charging stations and hydrogen fuel stations to form an initial viable 
network (assumptions are held constant across all three scenarios but differ based on the rate and 
mix of zero-emission truck power train adoption included in each scenario). 

Exhibits 9 and 10 illustrate the overall approach for modelling energy demand for zero-emission truck 
charging and fueling and the resulting infrastructure necessary. For detailed information, please see 
Appendix 2. 
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Exhibit 9: Approach for Estimating Energy Required 
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Exhibit 10: Detailed Infrastructure Modelling Logic 

Acronyms in the above graphic are spelled out below. 
CA = California, BEV = battery electric vehicle, FCEV = fuel cell electric vehicle, CapEx = capital expenditures, Avg = average, 
VMT = vehicle miles travelled, MHD = medium-duty and heavy-duty, CEC = California Energy Commission, infra = infrastructure 
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2.3 Projects satisfying initial infrastructure needs 
There is value in focusing on the number of electric charging and hydrogen fueling stations required 
to ensure a network dense enough to encourage early adoption by the 2025 and 2035 benchmark 
years. 

To support zero-emission truck adoption, the state, federal, and local governments can potentially 
play a greater role in the development of publicly available charging and hydrogen fueling stations to 
ensure an initial viable network of public infrastructure. For example, in the past, traditional fuel 
companies like Chevron and Shell built publicly available truck stops and gas stations to realize a 
return on investment. Today, for zero-emission freight infrastructure, a fleet owner may see a clear 
need to install a charging or hydrogen fueling station on their property to allow their zero-emission 
trucks to charge or re-fuel, but a fleet owner may not build a publicly available zero-emission truck 
station because their primary concern is the financial stability of their fleet. Also, the return on 
investment for a publicly available station is uncertain. Existing companies interested in building zero-
emission infrastructure are truck stops converting some of their existing locations to zero-emissions 
and companies who are interested in offering an all-inclusive truck and station service model to 
customers, known as “truck-as-a-service.” However, to date, there are not many companies like this 
in California. Despite these limitations, publicly available truck stops are essential for independent 
owner/operators who do not have the ability to charge or re-fuel at a private depot and for long-haul 
trucks that depend on publicly accessible stations to complete their routes. Until the market is more 
developed, the state can play a key role in encouraging the development of publicly accessible zero-
emission infrastructure. 

Please note that the initial viable network is meant to provide a flexible roadmap for zero-emissions 
truck transition for the state of California and represents the initial infrastructure required to support 
this transition. It is not intended to suggest that battery electric and fuel cell adoption will necessarily 
progress in any particular scenario but rather, give the state the ability to plan for a range of options 
available on the market. 

Exhibit 11 shows the estimated stations needed in 2025 and 2040. 
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Exhibit 11: Results of the zero-emission infrastructure needs assessment (state-wide and for 
“Top 6” corridors) 

BEV = battery electric vehicle, FCEV = fuel cell electric vehicle 

33 



 
   
   

                           

 

 

 

 

 

     
    

   
   

  
  

  

 

  
     

 
 

   

 

California Transportation Commission As of September 25, 2023 
SB 671 Clean Freight Corridors Assessment 
DRAFT – Preliminary and pre-decisional 

To build the initial viable network, the Assessment recommends zero-emission truck stations be 
developed first along the “Top 6” freight corridors. 

Using a 50-mile maximum station spacing, the initial viable network for battery electric vehicles would 
require 75-85 charging stations along the “Top 6” freight corridors. Exhibit 12 summarizes the 
approach to estimating the spacing needs for Battery Electric Vehicles; additional information on the 
methodology is detailed in Appendix 2. 

Exhibit 12: Approach to Establish Initial Viable Network for Battery Electric Vehicles 

Using a 270-mile maximum station spacing, the initial viable network for fuel cell electric vehicles 
would require 15 hydrogen fueling stations in total along the “Top 6” corridors. Exhibit 13 summarizes 
the approach to estimating the spacing needs for Fuel Cell Electric Vehicles; additional information on 
the methodology is detailed in Appendix 2. 

Exhibit 13: Approach to Establish the Initial Viable Network for Fuel Cell Electric Vehicles 

34 



 
   
   

                           

 

 

 

 

 

 
   

    
 

  
      

    
 

     
       

 

  
   
   

     
   

    
    

     
    

   
 

  
  

California Transportation Commission As of September 25, 2023 
SB 671 Clean Freight Corridors Assessment 
DRAFT – Preliminary and pre-decisional 

By investing in an initial viable network, there could be enough stations along these corridors to 
provide a sufficient network to spur further adoption of zero-emission trucks. 

According to the California Energy Commission’s EnergIIZE Monitoring Dashboard, which tracks 
existing and funded zero-emission charging and fueling stations in California, there are 40 battery 
electric vehicle charging stations and 3 hydrogen fuel cell electric vehicle fueling stations designed for 
freight within one mile of the 34 Priority Freight Corridors or one of the “Top 6” corridors as of July 6, 
2023. Many of the existing or funded stations are clustered in metropolitan areas, so the placement of 
additional stations should be carefully considered to create the initial viable network. In addition to 
stations along the “Top 6” freight corridors, stations near the United States/Mexico border, maritime 
ports, and where the “Top 6” corridors and the 34 Priority Freight Corridors cross into neighboring 
states are essential. 

The stations within the initial viable network could be underutilized in the short-term since zero-
emission truck adoption could take some time. However, an initial viable network is required to 
facilitate widespread adoption of battery electric trucks and hydrogen fuel cell electric trucks statewide 
by overcoming fleet-owners’ “range anxiety”—the fear of running out of charge or fuel because of 
travelling on roads that lack sufficient charging or fueling stations. 

The correct estimation of utilization averages directly affects the number of stations needed to meet 
demand. This report assumes an average utilization of public stations of around 20 percent. Lower 
utilization would increase the number of stations needed. Factors that affect this utilization average 
include the number of stations needed to meet peak demand and drivers’ tolerance of queues. 
Station economics and the value of driver time must be balanced with these factors. As more medium 
and heavy-duty stations are installed, monitoring utilization over time will provide more insight into this 
issue. 

Exhibit 14 shows the number and spacing of both battery electric and hydrogen fuel cell stations 
along the initial viable network. 
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Exhibit 14: Initial Viable Network Along “Top 6” Freight Corridors 

2.4 Future project selection and other project types 
In the future, additional work can be done by a central delivery team engaging with stakeholders to 
refine specific station locations throughout the entire state. To this end, the Assessment identifies the 
location of existing infrastructure, such as electric grid infrastructure, existing funded and planned 
zero-emission infrastructure projects, truck parking, logistics depots, and warehouses, to see where 
existing infrastructure can support the development of the initial viable network of zero-emission truck 
charging and hydrogen fueling infrastructure. An example map is provided in Exhibit 15. 
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Exhibit 15: Map of Existing Infrastructure and truck GPS data 

Existing or funded and planned zero-emission infrastructure 
for medium-duty and heavy-duty vehicles Map Legend: 

Average Annual Truck Trips per Day based on truck GPS data 

The Assessment includes an overview of projects that could help achieve the goals of the 
Assessment and potential project sponsors. This overview can be found in Appendix 2. In general, 
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there are several types of projects that will help achieve the goals of the Assessment. There are a 
significant number (approximately 50) of projects that have been funded but not yet built. Truck stop 
companies that plan to add zero-emission infrastructure to existing stations will provide infrastructure 
to a number of locations already identified as critical to trucks. Some state funding programs provide 
a platform for companies ready and interested in building zero-emission infrastructure to apply for 
funding. For some state grants, private companies must partner with public companies to receive 
state funds, so public/private partnerships are important. 

In addition to building zero-emission charging and hydrogen fueling stations, it is important for the 
state to incentivize the production of hydrogen and to support more availability of affordable hydrogen 
in the market. This is especially important in the early years of the transition when customer demand 
is still developing. Hydrogen is an important option for freight because of its similarity to the 
characteristics of diesel, such as being light in weight and the ability to distribute hydrogen via trucks. 

Similarly, to encourage the availability of charging stations, the California Public Utilities Commission 
should continue to work with the Commission, the California Energy Commission, and other state 
agencies as needed to plan the infrastructure needs for the electric grid. 

Senate Bill 671 requires the Assessment to consider other project types in addition to zero-emission 
infrastructure. These include 1) highway improvements needed to accommodate charging and 
hydrogen fueling infrastructure, including truck parking, 2) highway improvements on the corridor to 
increase safety and throughput, and 3) improvements to local or connector streets and roads to 
support the corridor. 

Due to limited time, additional study of the topics listed above is necessary. It is recommended that 
the central delivery team, referenced later in the Assessment, consider these topics more once 
specific zero-emission station locations are identified. Specific highway improvements to 
accommodate charging and hydrogen fueling can only be identified once specific locations are 
identified. 

The Assessment discusses these topics as outlined below. 

• Truck parking. Existing truck parking locations identified by Caltrans were included in the maps 
used to develop the Assessment and identify potential locations for zero-emission infrastructure. 
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• Increased maintenance and operations needs resulting from heavier trucks. A discussion of 
the need for increased maintenance on all roads due to heavier zero-emission trucks is included 
in Chapter 5. 

• Safety and throughput improvements on I-710 segment. The discussion of the I-710 segment 
in Appendix 2 speaks to safety and throughput improvements along that corridor. 

• “Top 6” corridor connections. The inclusion of connections within the “Top 6” freight corridors to 
key freight destinations includes local streets and roads. 

2.5 Potential project sponsors 
The ideal project sponsor for zero-emission infrastructure projects should be an agency or 
organization that supports building zero emission charging infrastructure not only through financial co-
investing, but also through project and operational leadership. Sponsors for public infrastructure may 
come from both the public and private sector. 

Public sponsors that could lead station development projects locally include Regional Transportation 
Planning Agencies and/or Metropolitan Planning Organizations throughout the state. These entities 
could be strong candidates because they plan infrastructure projects at a regional level and could be 
best positioned to coordinate station sequencing across the top freight corridors which pass through 
their jurisdictions. 

The private sector could bring significant capital to co-invest in development projects, as well as 
private sector best practices, to deliver the public network. Potential private sponsors for station 
development projects could include: 

• Truck stops and gas station companies which have already expressed interest in adding zero-
emission freight charging to existing locations. 

• Private charging station networks, which are developing zero-emission infrastructure 
independently. 

• Zero-emission truck manufacturers, that have expressed intent to invest in zero-emission 
infrastructure. 

39 



 
   
   

                           

 

 

 

 

 

  
    

     

California Transportation Commission As of September 25, 2023 
SB 671 Clean Freight Corridors Assessment 
DRAFT – Preliminary and pre-decisional 

As demand for zero-emission freight infrastructure increases throughout the state through 2035 and 
beyond, the private sector may be interested in entering the market and co-developing zero-emission 
charging stations beyond the public initial viable network. 
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Part 3:Funding outlook 

Chapter Summary 

Funding for publicly accessible initial viable network projects should come from public and private 
sources. Some public funding already exists, but additional state, local, and federal funding is needed 
to support sustained station development, especially as demand for zero-emission infrastructure is 
expected to increase over time. 

The total capital costs to build the initial viable network in 2025 is estimated to be between $505 
million to $950 million (not including electric grid upgrade costs). Estimates identify more than $1 
billion available through 2025 for zero-emission freight infrastructure.4 Most of these funds are limited-
term and set to expire in 2025. Together with private funding, it is possible there are sufficient funds 
available to build the public stations required for the 2025 initial viable network. 

The total capital costs for a publicly available initial viable network in 2035 is estimated to be 
approximately $10 billion to $15 billion. It is recommended this funding need be shared between 
private and public funding sources to deliver the initial viable network by 2035. Public funds should 
come from all sources, including federal, state, and local. 

Summary of funding needs: 

• 2025 initial viable network – existing public funds available with support from private investment 

• 2035 initial viable network - $10-$15 billion total will be needed from all fund sources. 

Individual station cost estimates 

The cost for building each hydrogen fuel cell electric vehicle station is estimated to be approximately 
$9 million to $13 million. The cost for building each battery electric vehicle station is estimated to be 
approximately $5 million to $9 million. A detailed breakdown of capital expenditure estimates is 
included in Exhibit 16. 

Source: California Transportation Commission internal work completed in collaboration with the California Air Resources Board and 
the California Energy Commission. 
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Exhibit 16: Breakdown of total estimated capital expenditure costs for station development 

BEV = battery electric vehicle, FCEV = fuel cell electric vehicle, IVN = initial viable network, USD = United States dollars, 
PA&ED = Planning and Environmental Documents phase, TCEP = Trade Corridor Enhancement Program 

Number of initial viable network stations needed 

The initial viable network of stations needed in 2025 is estimated to be 15-20 publicly available 
hydrogen fuel cell stations and 75-85 public battery electric stations to support goods movement 
along the “Top 6” corridors. 

42 



 
   
   

                           

 

 

 

 

 

     
     

  

    
     

  

       
    

   
     

  

    

 

     
   

    
 

 

      
     

 
     

     
 

California Transportation Commission As of September 25, 2023 
SB 671 Clean Freight Corridors Assessment 
DRAFT – Preliminary and pre-decisional 

The initial viable network of stations needed in 2035 is estimated to be approximately 800-850 public 
hydrogen fuel cell stations and 475-525 public battery electric stations.5 

Total cost estimates 

Given the per station cost estimates, the total capital costs to build the initial viable network in 2025 is 
estimated to be $505 million to $950 million. This estimate does not include costs necessary to 
upgrade the electric grid. 

The total capital costs for the recommended public initial viable network in 2035 is estimated to be 
approximately $10 billion to $15 billion in 2023 dollars. 

These cost estimates include costs for hardware, installation, site readiness and construction, design, 
and permitting. for public infrastructure. It is also possible, that as technology improves and becomes 
more readily available, hardware and installation costs may decrease over time. 

The costs represented here account for publicly available infrastructure. 

Timing of needed funding 

Current station development timelines range from 6 to 8 or more years. This timeline is described in 
further detail in the Barriers and Solutions section of this report. 

California could have enough public and private funds available to fund the 2025 initial viable 
network, however, given the station development timeline, it is critical funding be awarded and 
available to use by 2025. 

To build the number of stations needed by 2035, public and private investment is necessary through 
fiscal year (FY) 2031-32. This allows three years after FY 2031-32 to build stations prior to 2035. 

The Commission developed 3 scenarios of stations needed, including 1) accelerated battery-electric adoption, 2) accelerated 
hydrogen fuel cell adoption, and 3) a balanced adoption scenario. The estimate of stations needed for the initial viable network is 
based on the balanced adoption scenario. 

5 
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Available public funding 

Some zero-emission freight infrastructure funding has already been allocated to EnergIIZE6 projects. 
The California Energy Commission’s EnergIIZE program has provided funding to 111 existing or 
planned zero-emissions freight stations. Of these, approximately 40 battery electric vehicle stations 
and 3 hydrogen fuel cell stations are within 1 mile of the “Top 6” freight corridors7. These stations are 
currently clustered in dense urban areas and do not currently create statewide coverage. Close 
consideration should be given to the placement of new charging or fueling stations relative to existing 
stations to ensure they are providing appropriate coverage to create the initial viable network. 

An analysis of existing state funding programs available over the next three years that can support 
zero-emission freight projects was conducted. Based on this analysis, there is more than $1 billion 
available between 2023 and 2025 that may be used for zero-emission freight infrastructure.8 When 
identifying existing funding, the analysis focused on what is available through 2025, because that is 
the first near-term target year studied in the Assessment. The largest portion of the estimate of 
existing funds is from the California Energy Commission’s Investment Plan, which covers fiscal years 
2022-23 through 2025-26. The Investment Plan can be found in the California Energy Commission’s 
2022-23 Investment Plan Update for the Clean Transportation Program document. The analysis 
estimated the portion of these funds available for zero-emission infrastructure with input from the 
California Energy Commission. The Trade Corridor Enhancement Program funds and California Air 
Resources Board funds are also an estimate of the percent of funds available through 2025 for zero-
emission freight infrastructure from existing programs that cover more than just zero-emission 
infrastructure. 

Beyond 2025, it is reasonable to assume some level of funding will continue for zero-emission 
medium-duty and heavy-duty infrastructure from the California Energy Commission, California Air 
Resources Board, and Commission programs referenced above. 

6 More information about the EnergIIZE program is available at: https://www.energiize.org/. 

7 Source: California Energy Commission Existing and Funded ZE truck stations. As of July 6, 2023 

8 The funding available estimate includes an estimate of funds from the California Energy Commission Investment Plan, the California 
Air Resource Board Carl Moyer Program and Assembly Bill 617 Program, and the Commission’s Trade Corridor Enhancement 
Program. 
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These estimates do not include any estimate of federal Charging and Fueling Infrastructure 
Discretionary Grant Program funds.9 This estimate also does not include the California Air Resources 
Board’s Low Carbon Fuel Standard credits program that may be available for zero-emission stations, 
because this program provides reimbursement at a certain dollar per kilogram or kilowatt hour of 
station capacity, and it is not feasible to estimate in this study the amounts that will be awarded 
through it. 

This Assessment does not include a total estimate of electric grid infrastructure costs. The electric 
infrastructure cost per station is highly dependent on the station location, and since utilities are still 
determining upgrade needs in each region, it was not possible for this report to include an estimate of 
total electric infrastructure costs. 

Although many programs include zero emissions infrastructure as an eligible project type, after state 
fiscal year 2025-26, additional public and private funding will be needed to build the statewide 
infrastructure required to support the transition to zero-emission trucks. 

Conclusions 

Initial Viable Network – 2025 

• California may be able to fund the initial viable network needed in 2025 with existing public and 
private funds. This is based on the assumption that total costs for the 2025 initial viable network 
are between $505 million and $950 million, that there is over $1 billion in available public funding 
through 2025 that may be used, and that the private sector will share a portion of project costs. 

• The cost estimate does not include costs associated with electric grid upgrades. 

Initial Viable Network – 2035 

• The total estimated cost to build the 2035 initial viable network is between $10 billion and $15 
billion. 

• Public and private investment from all sources will be needed to meet the 2035 infrastructure 
need. 

The Charging and Fueling Infrastructure Discretionary Grant Program provides up to $700 million nationwide for zero-emission 
infrastructure, although this is not specifically for freight infrastructure. More information on this federal grant can be found here: 
https://www.fhwa.dot.gov/environment/cfi/ 

9 
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Recommendation for public funding 

• Allocate available public funds, where feasible, to support the build out of the 2035 initial viable 
network cost. The total cost of $10 to $15 billion will need to be shared between private and public 
funding and come from all available fund sources. 
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Part 4: Barriers and solutions 

Chapter Summary 

It may not be possible to build the initial viable network in time to support fleets complying with 
Advanced Clean Fleets deadlines unless the state and all stakeholders work together to shorten the 
current station development process. 

Listening to and understanding the perspective of fleets and individual truck owner/operators is key to 
understanding how to support them. 

Public incentives, federal funds, and private financing strategies such as loans and public-private 
partnerships are needed to help transition the financing of zero-emission stations to primarily private 
funds. 

A central delivery team could provide a coordinated state vision, and work with stakeholders to hear 
their needs and work with them through some of the challenges discussed in this chapter. 

Three key barriers and corresponding solutions were identified. These three barriers and solutions fall 
into three main categories: time, cost, and a complex ecosystem of stakeholders. 

Exhibit 17: Key barriers and solutions to clean freight infrastructure development: 

Key Barriers Key Solutions 

Complex ecosystem of potential 
stations and stakeholder s 

Economic viability of ZEV 
transition for fleet owners 

Time and sequencing of corridor 
station development 

Create a central delivery team 
and a corridor -first approach 

Support fleet owners with the 
costs of transition 

Streamline clean freight 
infrastructure development 
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4.1 Barriers and solutions to achieving the transition to zero-emission 
freight 

The SB 671 workgroup identified several challenges associated with the transition to zero-emission 
freight; the Assessment groups and consolidates them as shown in Exhibit 17. Each of the challenges 
associated with the transition will take time and a thoughtful approach to fully implement. The topics 
not included directly in this report include things like the potential for high vehicle insurance rates, the 
impact of longer routes on drivers who are paid on commission, the need to standardize station 
design, and the potential for high demand charges on the use of electricity at peak times. 

Below is additional detail related to each main topic area addressed in the Assessment. 

4.2 Barrier: Timing and sequencing of corridor station development 
Process streamlining and simplification may be necessary to build the 2025 and 2035 initial viable 
network in a timely fashion. The current station development process ranges from 6 years to more 
than 8 years on average per station. This represents the aggregated timeline for permitting and pre-
construction activities (3 years to more than 5 years), construction (2 years to more than 3 years), 
and grid upgrades. This station development timeframe presents unique challenges to building the 
number of stations needed in each of the Assessment’s four study years (2025, 2030, 2035, and 
2040), particularly in the Assessment’s early milestone years. 

Challenges identified throughout existing funding and permitting processes include: 

• Minimal use and awareness of statutorily created streamlining opportunities by local 
municipalities. 

• Varying local permitting requirements for California Environmental Quality Act approval. 

• Limited ability to tier from Programmatic Environmental Impact Reports to expedite permitting 
processes across multiple site locations. 

• Backlog of projects in approval and inspection processes. 
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According to the California Public Utilities Commission, significant electrical grid infrastructure 
upgrades could take up to 10 or more years. Additionally, timelines for zero-emission infrastructure 
are new and still developing. These timeframe assumptions are based on the best available 
knowledge of current infrastructure development timelines. 

4.3 Solution: Streamline the clean freight infrastructure development 
process 

To address the 2025 milestone need for charging infrastructure and ensure the roll-out of an 
incrementally useable and operational network of stations, the state should take the following steps to 
streamline the station development process. 

Public funding programs and environmental requirements are based on state and federal law.  
Implementing the recommendations in their totality may require legislative or regulatory change. 
When implementing these recommendations, absent legislative or regulatory change, state agencies 
should align with state and federal law and streamline the clean freight infrastructure development 
process, where feasible. 

Recommendations are intended to complement recent efforts to streamline infrastructure 
development enacted as part of the 2023-24 budget package. 

Recommendations for streamlining zero-emission station development 

• To shorten the station delivery timeframe, a central delivery team should be created to coordinate 
state and local stakeholders to implement the recommendations noted in this list. This central 
delivery team should function as part of or in coordination with the Executive Order N-8-23 Strike 
Team. 

• The central delivery team should work to create a set of standardized station development 
model(s) (zoning and building permits) that can be replicated for each station across a priority 
corridor, based on affected local municipality guidelines. 
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• To complement recent efforts to improve California Environmental Quality Act timeframes, the 
Legislature should consider enacting a Categorical Exemption from CEQA for zero-emission 
freight charging and hydrogen fueling stations. 

— It is recommended that, where possible, zero-emission infrastructure encourage the re-routing 
of trucks away from communities, and that environmental and air quality stakeholders are 
involved in the development process, general planning process, and location planning process. 

• The Legislature should set a statutory default permit approval deadline for zero-emission freight 
charging and hydrogen fueling stations similar to AB 970 (McCarty, Chapter 710, Statutes of 
2021) that allows a permit for a passenger battery electric vehicle charging station to be deemed 
complete if it is not approved or otherwise commented on within a specified time period. In 
addition, existing law, SB 1291 (Archuleta, Chapter 373, Statutes of 2022), requires cities and 
counties to administratively approve an application to install electric vehicle charging stations and 
hydrogen-fueling stations through the issuance of a building permit or similar nondiscretionary 
permit if the location meets certain criteria. The provision of a default permit approval deadline for 
zero-emission freight charging and hydrogen fueling stations should be made permanent. 

• The central delivery team should take a corridor approach to combine and sequence station 
development where feasible. In other words, synchronize building stations along the selected top 
freight corridor until the whole corridor is complete prior to moving to the next corridor. The 
selection process should start first with the “Top 6” corridors and move next to the 34 Priority 
Freight Corridors. These decisions should be made in collaboration with stakeholders, because 
while this is an ideal goal, the timing of station development depends on market readiness within 
each corridor. 

— The initial viable network may be developed to allow smaller segments along the initial viable 
network to be useable by freight operators as sections of corridors and freight journeys are 
constructed (for example, given the prevalence of intra-California freight travel along the I-5 
corridor, starting construction at the ports and working north or south along the corridor). 

• The California Public Utilities Commission, the Commission, and other relevant state agencies 
should continue to collaborate on the Freight Infrastructure Planning process to proactively update 
electric infrastructure plans and to coordinate freight modeling efforts. It should be noted that this 
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process is a long-term solution and results will begin to be realized after the next five years. The 
state, and specifically a central delivery team, if one is identified, should continue to work to 
identify short-term solutions. 

Exhibit 18 shows the current timeline for zero-emission freight infrastructure development and how 
the above recommendations could shorten that timeline. 

Exhibit 18: Estimated timing for zero-emission infrastructure development 

4.4 Barrier: Economic viability of the transition for fleet owners 
The transition to zero-emission vehicles, and the corresponding infrastructure development required 
to sustain the transition, could negatively impact fleet owners due to the constraints of time and 
money. 

Members of the SB 671 workgroup who represent fleets and individual truck owner/operators in 
California, along with fleet owners from Mexico, voice concern regarding the lack of public 
infrastructure available to power zero-emission trucks: the higher cost of zero-emission trucks; and 
the resale value of medium-duty and heavy-duty zero-emission trucks. 
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The Advanced Clean Trucks regulation mandates that manufacturers sell an increasing portion of 
truck sales in California as zero-emission, starting with the 2024 model year. The Advanced Clean 
Fleets regulation requires state and local governmental fleets, drayage trucks (diesel-fueled, heavy-
duty trucks that transport cargo, such as containerized and bulk goods that primarily operate on and 
through ports and intermodal railyards), and federal and large commercial fleets to begin acquiring 
zero-emitting medium- and heavy-duty vehicles and light-duty package delivery vehicles beginning in 
2024. The Advanced Clean Fleets regulation additionally requires that all new California-certified 
medium- and heavy-duty vehicles be zero-emitting vehicles starting in 2036. However, current 
demand for these trucks remains low. Large, upfront capital costs to buy zero-emission trucks may 
deter fleet owners from purchases, even though zero-emission vehicles may have lower overall 
operating costs in the long-term. The McKinsey Center for Future Mobility estimates that battery 
electric medium-duty trucks will reach cost parity in total cost of ownership by 2026, and battery 
electric heavy-duty trucks will reach cost parity in total cost of ownership by 2036. The McKinsey 
Center for Future Mobility also estimates that hydrogen fuel cell electric medium-duty trucks will reach 
cost parity in total cost of ownership by 2031, and hydrogen fuel cell electric heavy-duty trucks will 
reach cost parity in total cost of ownership by 2030.10 Exhibit 19 summarizes these timelines for 
parity in total cost of ownership. The McKinsey Center for Future Mobility cost parity estimates 
include the estimated impact of the Inflation Reduction Act on cost parity. 

Currently, limited data exists about the life-cycle costs of zero-emission trucks and it will take a few 
years to build a body of evidence that can support estimates well. This uncertainty adds risk to the 
decisions fleets must make about transitioning their trucks to zero-emission. However, decisions 
regarding fleet conversion should be informed by existing cost parity research that shows that total 
cost of ownership for zero-emission trucks may be lower in future years than the total cost of 
ownership for a conventionally fueled truck. 

10 McKinsey Center for Future Mobility, Commercial Fleet Electrification Model 
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Exhibit 19: Projected total cost parity for fleet owners 

BEV = battery electric vehicle, FCEV = fuel cell electric vehicle, HDT = heavy-duty truck, MDT = medium -duty truck 

In addition, freight fleet workforces will need to adapt to changes precipitated by the widespread 
adoption of zero-emission hardware and technology. Drivers may require training on fueling, 
charging, and handling zero-emission vehicles. Logistics workers will need to adjust for alternate 
driving ranges and charging or fueling schedules. Maintenance workers may require reskilling, 
upskilling, and in some cases both reskilling and upskilling to support high-tech drivetrain 
technologies. 

4.5 Solution: Support fleet owners through the transition 
Listening to and understanding the perspective of fleets and individual truck owner/operators is key to 
understanding how to support them. Especially in the next five to seven years of the transition to 
zero-emission freight, public incentives, private funds, and federal funds are needed to ensure a 
successful transition. At the same time the state plans and implements incentive programs, the state 
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should also plan and implement transitional financing strategies such as loans, and public private 
partnership opportunities, because this type of support is needed to transition the market to primarily 
private funds over time. 

Fleet owners and some individual truck owner/operators in Mexico are also required to transition to 
zero-emission vehicles if they do business in California. Incentives and long-term financing strategies 
are needed to support the transition to zero emissions medium- and heavy duty-trucks on the Mexico 
side of the border. This will require innovative financing strategies. 

Below are recommended actions to support fleet owners as they transition to zero-emission freight. 

Recommendations for supporting fleet and truck owners through the zero-emission vehicle 
transition 

• The Legislature should create a new limited-term (five-year) zero-emission truck incentive 
program to assist fleets with purchasing zero-emission trucks. Program development should 
incorporate input from communities, and fleets of all sizes including those who will be impacted by 
regulations and should be flexible to ensure support in a way that is considerate of their needs. 
Although a new limited-term funding program is needed, there are existing programs that provide 
support for zero-emission trucks. A number of examples are summarized below. 

— There are clean truck programs that assist fleets with purchasing zero-emission trucks, such 
as the Port of Los Angeles’ Clean Truck Program11. These programs are helpful but are 
typically limited to a specific geographic area like a port where a charge can be levied on 
users. 

— The California Air Resources Board and the California Energy Commission are working on a 
new Zero-Emission Truck and Infrastructure Loan Pilot Project designed to combine financing 
for both heavy-duty zero-emission vehicles and charging or fueling infrastructure. A 
comprehensive loan package that combines vehicle and infrastructure financing can provide 

11 Information about the Clean Truck Program can be found online here: https://www.portoflosangeles.org/environment/air-quality/clean-
truck-
program#:~:text=Port%20of%20Los%20Angeles%20Clean%20Truck%20Program%20Overview,to%20comply%20with%20State%2 
0law. 
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additional access to zero-emission financing and create a streamlined lending process for 
small businesses that are transitioning to zero-emission vehicles. The California Air Resources 
Board and the California Energy Commission will each partner with the Treasurer’s Office to 
build on successful relationships across agencies and with the California Pollution Control 
Financing Authority to implement the Truck Loan Assistance Program through their California 
Capital Access Program. 

— The Short-Haul Zero-Emission Truck Pilot Project is a result of collaboration between the 
California Air Resources Board, the Portside Steering Committee (the Portside Steering 
Committee is a group of people representing various interests in an Environmental Justice 
Community that encompasses parts of Barrio Logan, Logan Heights, Sherman Heights, and 
National City in San Diego), and the San Diego County Air Pollution Control District to 
incentivize the purchase or lease of zero-emission heavy-duty trucks that operate in the 
Portside Environmental Justice community. The program provides up to 90 percent or 
$250,000 of the eligible purchase cost (or up to 90 percent of the 3-year lease payment) for an 
eligible truck that has performed at least 52 trips a year in the community of Portside and does 
not require the participating business to scrap or sell the old vehicle. Currently $4 million in AB 
617 (Garcia, Chapter 136, Statutes of 2017) incentive funding has been approved for 
distribution through this program. 

— Retrofitting traditional internal combustion engine trucks to zero-emission power trains should 
be explored as an option to reduce costs. This option may be less expensive than purchasing 
a new zero-emission truck. 

• The California Air Resources Board could create a provision within the Low Carbon Fuel Standard 
program to support buildout and operation of fast charging and hydrogen fueling infrastructure for 
medium-duty and heavy-duty vehicles, similar to the existing capacity crediting provision in the 
Low Carbon Fuel Standard regulation.12 

• State agencies, Regional Transportation Planning Agencies, Metropolitan Planning Organizations, 
and the Legislature, should consider how the state may support Mexico-based fleets, operating 

12 Low Carbon Fuel Standard program information can be found online here: 
https://ww2.arb.ca.gov/sites/default/files/classic/fuels/lcfs/guidance/zev_infra_crediting_overview.pdf 
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within California, in the transition to zero-emission freight. Mexico-based fleets, operating within 
California, do not currently have public incentives from the Mexican government to support the 
transition to zero-emission trucks and the infrastructure to support electricity or hydrogen does not 
currently exist. The following potential financing strategies and energy support strategies should 
be considered to support Mexico-based fleets and the zero-emission vehicle transition at the 
California border: 

— State agencies, Regional Transportation Planning Agencies, and Metropolitan Planning 
Organizations should apply for federal funding programs designed to support zero-emission 
trucks and infrastructure in border areas. 

— The Legislature should explore developing a state program that allows public funding to be 
spent in border regions for zero-emission freight pilot projects that provide benefits to 
California, where allowable by law. 

— State agencies should build on existing public private partnership programs within public 
organizations like the San Diego Association of Governments to implement zero emission 
charging and hydrogen fueling within the border region. 

— State agencies, Regional Transportation Planning Agencies, and Metropolitan Planning 
Organizations should partner with the North American Development Bank or similar 
organizations when possible. The North American Development Bank was created with the 
passage of the North American Free Trade Agreement and focuses on providing funding and 
technical assistance to border communities in the United States and Mexico. 

— State agencies should request Congress reinstate the federal Coordinated Border 
Infrastructure Program that allowed funds to be used for pilot projects that spanned both sides 
of the United States and Mexico border. Although Mexico is California’s number one trading 
partner, most of these recommendations apply to the U.S. states that border California. These 
strategies should be employed at all California borders. 

• The Legislature should authorize a vehicle buy-back program that would appropriate funds to a 
state agency that would work with truck sales companies to set aside funds to buy back used 
zero-emission trucks from fleets once they reach their useful life as a “new” vehicle. This could be 
added as a new component of existing or new truck incentive programs. 
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A buy-back program could be useful for drayage trucks. Currently many drayage trucks are used 
trucks that were bought on the secondary market. Currently, there is no secondary market for 
zero-emission trucks. Creating a truck buy-back program could help create a secondary market, 
extend the life of existing zero-emission trucks, and provide more affordable trucks. The Advanced 
Clean Fleets regulation requires, in pertinent part, that existing drayage trucks cannot be used to 
conduct drayage operations once they exceed a specified minimum useful life period, defined as 
the later of either: thirteen (13) years from the model year that the engine and emissions control 
systems are first certified by the California Air Resources Board or the United States 
Environmental Protection Agency; or when the vehicle reaches 800,000 vehicle miles traveled or 
18 years from the model year that the engine and emissions control systems are first certified by 
the California Air Resources Board or the United States Environmental Protection Agency, 
whichever is earlier. This is in Health and Safety Code 43021(a). 

Over time, financing strategies that encourage the use of private funds and promote an independent 
privately funded system should be used. A lease is one example of this type of financing. The 
California Air Resources Board and California Energy Commission lease pilot programs referenced 
above are good examples of lease programs for both trucks and infrastructure. Private companies, 
such as Penske, are also considering lease programs for clients to purchase zero-emission trucks. In 
addition, North American Development Bank, which is referenced above, is an organization focused 
on providing leases for zero-emission infrastructure. 

4.6 Barrier: Complex stakeholder ecosystem 
The statewide nature of the transition to zero-emission freight is unprecedented. It will require the 
coordination of many different stakeholder groups across the state such as local permitting agencies, 
utility companies, Regional Transportation Planning Agencies and Metropolitan Planning 
Organizations, ports, the California Public Utilities Commission, the California Energy Commission, 
private entities like start-up companies, and established corporations like beneficial cargo owners and 
fleets. In addition, communities impacted by poor air quality should be involved in the planning 
process for zero-emission freight infrastructure. It is important to include local transportation equity 
leaders, environmental justice organizations, and related community advocacy groups early in the 
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planning process. It will be important to ensure alignment among these various groups to facilitate the 
timely development of zero-emission freight infrastructure. 

As the publicly accessible initial viable network is developed, the state also needs to have a 
consistent focus on equity and accessibility (for example, to ensure that station locations in 
underserved communities are included and prioritized in station development). 

4.7 Solution: Create a Central Delivery Team 
The central delivery team could include both a statewide public agency to oversee statewide 
development, as well as Regional Transportation Planning Agencies and Metropolitan Planning 
Organizations to coordinate station funding, permitting, and development at the local level. The site 
knowledge of a regional or local agency, combined with the funding, state permitting, and the corridor 
focus of a statewide agency, could position the state to achieve the goals identified in the 
Assessment. Exhibit 20 provides a visualization of the central delivery team recommendation. 

Exhibit 20: Visualization of the idea of a central delivery team 
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A central delivery team should complete the following actions: 

• Carry out the Recommendations for a central delivery team identified below. 

• Participate in the Freight Infrastructure Planning workgroup that is led by the California Public 
Utilities Commission. This effort establishes a process for developing common data inputs 
between state agencies like the California Public Utilities Commission, the California Energy 
Commission, Caltrans, and the Commission. 

• Work with stakeholders to strategically select specific project locations or target small areas for 
collaboration with state agencies to deliver project sequencing goals. Project sequencing is the 
idea of finishing segments of a corridor one after another to systematically build a support system 
one segment at a time. 

• Ensure stakeholders are aware of available funding sources and existing public private 
partnership models. 

• At the funding stage, a central delivery team could inform local municipality leads of pipeline 
projects to reduce the time it takes to have local permits approved, where feasible. As zoning, 
permitting, and construction occur for each charging station, the central delivery team could 
collaborate very closely to minimize delays in the process. 

• Regularly communicate with utilities companies, the California Energy Commission, the California 
Public Utilities Commission, the Governor’s Office of Business and Economic Development, and 
other stakeholders to facilitate grid optimization for battery electric stations and procurement and 
delivery for hydrogen stations. 

• Help ensure timely and equitable implementation solutions throughout California. 

On May 19, 2023, Governor Newsom issued Executive Order N-8-23, which convened an 
Infrastructure Strike Team to coordinate across State agencies to facilitate the delivery of 
infrastructure projects, including zero-emission vehicle infrastructure. The central delivery team could 
be led by an agency or agencies that are part of the strike team. Exhibit 21 shows examples of 
central delivery team actions. 
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Exhibit 21: Example central delivery team actions 

Recommendations for a central delivery team 

• The Administration should consider designating one lead group or agency to carry out the 
functions of the central delivery team outlined in this Assessment. This could be an agency that is 
currently part of the Executive Order N-8-23 strike team or the Administration could direct the 
Executive Order N-8-23 strike team to identify and designate such a group. The intent of the 
central delivery team would be to act as a lead in coordinating zero-emission freight infrastructure 
planning and implementation, including carrying out the actions included in this Assessment 
where feasible. The central delivery team should function as a cross-agency team including the 
California Energy Commission, Caltrans, the California State Transportation Agency, the 
Governor’s Office of Business and Economic Development, California Air Resource Board, 
California Public Utilities Commission, the Commission, and any other state agencies or entities 
determined necessary. 

• The central delivery team should identify leads from Regional Transportation Planning Agencies, 
Metropolitan Planning Organizations, ports, utilities, fleets, state-agencies, and other stakeholders 
(similar to the SB 671 workgroup) that are necessary to build stations quickly. 
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• The central delivery team should be intentional about reaching out to and including air quality and 
equity advocates in the planning and implementation process. The Interagency Equity Advisory 
Committee led by the Commission, Caltrans, and the California State Transportation Agency 
should be relied on as an important connection to air quality advocates, equity advocates, and 
other stakeholders. 

• The central delivery team should work with community colleges and ports that provide training 
programs to support training, reskilling, and upskilling freight industry workers, as necessary. 
Additional information related to existing training programs can be found in Chapter 5. 

Zero-Emission Needs in the Baja California and Baja Sur Region 

One key consideration for the state is the importance and complexity of goods movement across its 
border with Mexico. Some truck companies based in Mexico that operate in California may be subject 
to California’s Advanced Clean Fleets regulation, but likely do not currently have the zero-emission 
trucks, electric grid capacity, or regulatory policy to support the underlying zero-emission freight 
movement13. The transition to zero-emission vehicles is particularly complex for this region. In 2021, 
the corridors connecting California to Mexico handled freight goods valued at $71.8 billion14. The 
region is significant for the trade relationship between the United States and Mexico, and a smooth 
transition that maintains freight movement will be critical for both economies. 

Addressing this challenge could involve a high level of involvement from the central delivery team to 
ensure an appropriate collaboration with Mexico to facilitate goods movement across affected 
corridors, and to help identify strategies in this region. 

13 Source: San Diego Association of Governments, Caltrans, and Imperial County Transportation Commission Memorandum re: Zero-
emission freight transition at Baja Border, May 5, 2022. 

14 Source: San Diego Association of Governments, Caltrans, and Imperial County Transportation Commission Memorandum re: Zero-
emission freight transition at Baja Border, May 5, 2022. 
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Part 5: Additional implications 

Chapter Summary 
As California transitions to zero-emission freight, there are several impacts California must consider and plan 
for.  These include impacts associated with heavier zero-emission trucks, potential impacts to residents and 
businesses, and workforce support needs. This chapter explores these challenges and what the state can do 
to plan for them. This chapter also covers several potential benefits of the transition to zero-emission freight. 

Potential benefits from the deployment of zero-emission medium- and heavy-duty vehicles: The 
transition to zero-emission freight infrastructure could have both economic and health benefits for California’s 
citizens, including, an estimated $18.6 billion in savings in statewide health spending from criteria emission 
reductions through 2040 as a result of the Advanced Clean Fleets regulation, and an estimated 1,720 lives 
saved as a result of less emissions through 2040 as a result of the Advanced Clean Fleets regulation. 

Impact on roads and bridges: Zero-emission trucks will introduce heavier axle loads and may increase 
damage to the pavements they use. Heavier trucks may also impact fleets, requiring them to move the same 
amount of cargo with more trucks. It is recommended Caltrans evaluate what policies are necessary to 
address this challenge. 

Avoiding resident and business displacement: The Commission reviewed several resources related to 
effective ways of avoiding displacement, such as the SB 1 Competitive Programs Transportation Equity 
Supplement, the California State Transportation Agency’s Anti-Displacement Subcommittee Workplan, the 
Caltrans Project Development Procedures Manual, and the online California Estimated Displacement Risk 
Model provided by the Urban Displacement Project. The guidance and direction from these resources, as well 
as the California Transportation Agency’s forthcoming memo on Policy Recommendations to Promote Anti-
Displacement Activities within State Transportation Funding Programs, should be used when implementing 
next steps such as identifying project locations. In addition, a central delivery team could engage with local 
transportation equity leaders, environmental justice organizations, or related community advocacy groups to 
obtain their perspective during the planning process. 

Potential workforce challenges: The transition to zero-emission trucks will impact workforces such as vehicle 
manufacturers, fleet owners, individual truck owners, logistics providers, automobile maintenance workers, and 
others. The Assessment identifies existing training programs and recommends the central delivery team help 
educate impacted stakeholders about existing resources. 
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5.1 Benefits of the transition to zero-emission freight 
The transition to zero-emission freight infrastructure could have both economic and health benefits for 
California’s citizens, economy, and freight industry. 

The Gross Regional Product in California could increase 10 percent by 2040 because of the zero-
emissions infrastructure transition15 This was determined by an analysis of the value chain for zero-
emission infrastructure development (for example, looking at electric power, vehicle manufacturing, 
fueling station development, and ancillary industry impacts) to determine a return on investment 
(including direct, indirect, and induced) within the zero-emission vehicle value chain. 

For this calculation, industries were identified using the North American Industry Classification 
System database. Figures for 2022 were then identified for each industry. Economic multipliers were 
applied to the Gross Regional Products of each industry based on their relative value added versus 
other investments in other industries. These multipliers were used to calculate a return on investment 
in the zero-emissions infrastructure value chain using a bottom-up approach. 

The state could experience a savings of around $18.6 billion in statewide health spending from 
criteria emission reductions (pollution) and that 1,720 lives will be saved from criteria emission 
reductions through 2040 from implementation of the Advanced Clean Fleets regulation. California 
citizens could also benefit from the transition to zero-emissions infrastructure from a public health 
perspective. It is expected that carbon dioxide, total organic gases, oxides of nitrogen, and particulate 
matters 10 and 2.5 by approximately 23 percent in 2030, and by 53 percent in 2040. 

5.2 Potential weight impacts on roads and bridges 
Currently, the Federal Highway Administration limits Gross Vehicle Weight to 80,000 pounds.  A 
recent amendment to the weight limit suggests that a vehicle, if operated by an engine fueled 
primarily by natural gas or powered primarily by means of electric battery power, may exceed the 
weight limit on the power unit by up to 2,000 pounds (up to a maximum gross vehicle weight of 
82,000 pounds). Fuel cell electric vehicles are not covered under the amendment currently. As of 

15 Source: Lightcast economic multipliers, North American Industry Classification System (NAICS) database. 
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April 2022, approximately 2 to 12 percent of trucks are overweight in California; this could increase as 
zero-emission trucks are adopted. Zero-emission battery electric trucks and hydrogen fuel cell trucks 
may introduce heavier axle loads than existing internal combustion engine trucks on roadways, since 
their battery or tank and drive train can contribute to a heavier vehicle weight than internal 
combustion engine trucks. 

In a preliminary estimate determined through collaboration between the Commission and Caltrans 
using the “PaveM” model, road maintenance costs in California could increase by more than $100 
million per year under the 2,000-pound weight increase currently allowed by state and federal laws. 
Maintenance costs are expected to increase with further increases to allowable weights. Caltrans is 
performing additional analysis on projected road maintenance costs from heavy-duty zero-emission 
trucks and will provide this information as it becomes available. 

Without changes to Federal Highway limits on gross vehicle weights, heavier trucks may pose a 
challenge for fleets because businesses may be unable to afford the additional overweight fees 
required to operate the truck. Some SB 671 workgroup stakeholders have indicated the delivery of 
goods may require the use of more trucks to avoid being assessed additional overweight truck fees. 
This may increase the cost of goods for consumers and result in negative impacts to pavement 
quality, air quality, and truck drivers (if compensation is based on how much they deliver or by time-
of-day delivery). To mitigate these impacts, fleets may consider using trucks with a smaller battery, 
investing in fast charging, and participating in truck-as-a-service, which provides one price to fleets for 
both trucks and infrastructure. 

Due to technological advancements within the battery technology field, the weight differences 
between internal combustion engine trucks and zero-emissions trucks are anticipated to decrease 
over time. The estimated additional weights of zero-emission trucks from the 2020 University of 
California, Davis study, “Effects of Increased Weights of Alternative Fuel Trucks on Pavement and 
Bridges,” showing the decrease over time are tabulated below. The exhibit below is from table 2.3 
“Summary of Battery Electric Truck Weights,” and table 2.5 “Summary of Fuel Cell Truck Weights” in 
the University of California, Davis study: 
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Exhibit 22: Battery Electric and Hydrogen Fuel Cell Electric Truck Weights 

Additional truck weights of BEVs and FCEVs (in pounds) 

Powertrain Segment 2030 2050 

BEV Heavy Duty Traffic Long haul 5,328 4,267 

BEV Heavy Duty Traffic Short haul 1,408 237 

BEV Medium Duty Traffic 1,444 606 

FCEV Heavy Duty Traffic Long haul 2,267 466 

FCEV Heavy Duty Traffic Short haul 601 -768 

FCEV Medium Duty Traffic 1,136 506 

Recommendation related to the increased weight of zero-emission trucks on roads and 
bridges 

Caltrans should evaluate the impacts of heavier zero-emission trucks on the state highway system 
and develop solutions to address the impacts. That evaluation should include potential roadway 
impacts, impacts to other roadway users, and impacts to fleets. As a part of the solution process, 
climate adaptation strategies, such as resilient concrete, could be considered. 

5.3 Methods to avoid resident and business displacement 
There are several existing and in-development materials that speak to effective ways of avoiding 
displacement. Some tools from state agencies include the Commission’s Senate Bill 1 Competitive 
Programs Transportation Equity Supplement16, and the Caltrans Project Development Procedures 
Manual. The University of California, Los Angeles developed a white paper called, “White Paper on 
Anti-Displacement Strategy Effectiveness.” This paper found that, “State agencies may best prevent 
displacement by prioritizing housing preservation and tenant protection policies where possible, 

16 An example of the Equity Supplement can be found on page 51 of the 2022 Trade Corridor Enhancement Program Guidelines 
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whether in incentive programs or planning documents. However, the state’s direct power to curb 
displacement lies primarily in the long-term, in how it channels its investments and disposes of its 
assets, i.e., public land, in order to foster housing production, preservation, and stability.” The paper 
recommends an interagency working group on anti-displacement policies. A workgroup like this has 
been created and is being led by the California State Transportation Agency. The California State 
Transportation Agency has a draft Anti-Displacement Subcommittee Workplan that lays out next 
steps for interagency collaboration on this topic. This document is still in draft form and therefore is 
not publicly available at this time. The California Transportation Agency has a forthcoming memo on 
Policy Recommendations to Promote Anti-Displacement Activities within State Transportation 
Funding Programs that will be a helpful resource. Another helpful tool is the state of Texas’ 
Framework for Evaluating Anti-Displacement Policies. The framework considers the strengths and 
weaknesses of various policy tools and how they can be used to address the needs of vulnerable 
groups impacted by displacement.  Finally, there is an online tool called the “California Estimated 
Displacement Risk Model” that identifies varying levels of displacement risk for low-income renter 
households in all census tracts in the state. This tool is provided by the Urban Displacement Project. 
The outcomes and recommendations of these resources should be referenced and integrated into 
station development procedures and practices in the coming years. 

A central delivery team could engage with local transportation equity leaders, environmental justice 
organizations, or related community advocacy groups to obtain their perspective and could use the 
development of zero-emission freight infrastructure as an opportunity to re-route trucks away from 
communities where possible. 

5.4 Potential workforce impacts 
In general, demand for jobs within the internal combustion engine vehicle value chain may decrease, 
while demand for jobs within the zero-emission vehicle value chain may increase. As jobs may 
change from the internal combustion engine vehicle value chain to the zero-emission vehicle value 
chain, workers may require training, reskilling, and upskilling to adequately supply the labor pool. 

The state, through the central delivery team, can consider providing guidance or trainings to facilitate 
this transition for acutely impacted workforces. There are existing programs that may be well-
positioned to take on this role, including the California Workforce Development Board’s High Road 
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Construction Careers and Training Partnership17 which develops partnership strategies for the State 
to engage with evolving sectors, including transportation. The Employment Training Panel18 is 
another State-sponsored program that funds worker retraining programs that address evolving 
business and industry needs. In addition, the San Pedro Bay ports have also started a training center 
to train truck owners about maintenance of zero-emission trucks.19 

5.5 Potential uses for microgrids 
Zero-emission truck adoption could increase the electricity demand for California’s existing electricity 
grid. Microgrids could be necessary to supplement existing grid capacity and to improve resiliency 
under certain considerations. Microgrids are grid systems consisting of small-scale generation and 
distribution networks that can operate in isolation from national, state, or regional grid infrastructure or 
be connected to them. Microgrids provide two primary functions: 

• Backup power / resiliency: In the event of major storms, disasters, or public safety power shutoff 
events, microgrids can continue to provide power to customers 

• Supplementing capacity: In urban areas where the demand exceeds existing grid capacity, 
microgrids can provide necessary supplementary power 

Microgrids are an important resiliency feature. Installing a microgrid, where feasible, can provide 
back-up power in an emergency and can help ensure customers receive power. 

Project sponsors should evaluate whether microgrids will be necessary for the station development, 
based on the following considerations: 

• Capacity: Microgrids can be a cost-effective option for small scale demand (up to 2 megawatts). 

17 More information on the High Road Training Partnership is available here: https://cwdb.ca.gov/initiatives/high-road-training-
partnerships/ 

18 More information on the Employment Training Panel is available here: https://etp.ca.gov/ 

19 More information on this training center is available here: https://www.supplychaindive.com/news/Port-Long-Beach-Los-Angeles-110-
million-goods-movement-training-campus/646061/ and here: https://www.portoflosangeles.org/references/2023-news-
releases/news_032423_gmtc_pledge 
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• Energy source: Microgrids can be powered by solar panels; propane, natural gas, and diesel 
engines; hydrogen; or wind turbines. Specific site features and other factors, such as the 
companies involved in building the station, may determine which power source may be best suited 
for each station. 

Recommendation related to microgrids 

• As zero-emission stations are being built along the “Top 6” freight corridors, the state or central 
delivery team should assess where additional microgrids may be installed as a transportation 
system resiliency feature. 
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Part 6:Engagement 

Chapter Summary 

The Commission developed the Assessment in collaboration with the SB 671 workgroup and with 
several other state agencies, including the California Air Resources Board, the California Energy 
Commission, the Governor’s Office of Business and Economic Development, the Caltrans, the 
California State Transportation Agency, and the California Public Utilities Commission. 

Beginning in December of 2021, the Commission led 14 workgroup meetings (a meeting was held 
approximately every 5 weeks) to discuss the development of the Assessment. The Commission held 
bi-weekly meetings with the state agencies mentioned above to coordinate Assessment work. The 
workgroup was public, and anyone interested in participating was encouraged to join. The list of 
participating organizations can be found in Appendix 4 of this report. 
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The Assessment was developed in collaboration with the SB 671 workgroup and several other state 
agencies, including the California Air Resources Board, the California Energy Commission, the 
Governor’s Office of Business and Economic Development, the Caltrans, the California State 
Transportation Agency, and the California Public Utilities Commission. 

The workgroup was public, and anyone interested in participating was encouraged to join. The 
Commission reached out to advocates and experts from the freight industry when establishing the 
workgroup. The workgroup includes stakeholders such as trucking associations, warehouse owners, 
beneficial cargo owners, carriers, truck stop owners, ports, equity and climate advocates, utilities, 
energy companies, oil companies, local governments, state agencies, and transportation planning 
agencies. The list of participating organizations can be found in Appendix 4 of this report. 

Beginning in December of 2021, the Commission led 14 workgroup meetings (a meeting was held 
approximately every 5 weeks) to discuss the development of the Assessment. The Commission held 
bi-weekly meetings with the state agencies mentioned above to coordinate Assessment work. In 
addition to scheduled workgroup meetings, the Commission occasionally held individual meetings 
with experts to solicit their expertise in a specific area. The Commission sent the SB 671 workgroup 
several requests for information to gather expertise in developing fields, such as expected zero-
emission station capacity, costs, fuel efficiency, and other similar topics. Information from workgroup 
members, along with research, is the basis from which the Assessment was built. Detailed 
information on the meetings including agendas and presentation slides used for the meetings can be 
found on the Commission website here. 

The Commission engaged a consulting firm though a Request for Proposals process to support the 
state in developing the Assessment by reviewing existing literature, conducting detailed analyses, 
and compiling the final outputs, including visuals, executive summaries, and other materials aimed at 
informing the Legislature. The Assessment was delivered as 14 well-defined tasks. The consultants 
established a regular cadence of working sessions and interim updates to the Commission. 
Understanding the Assessment required input from, and coordination with, many public and private 
sector organizations. A stakeholder engagement plan was co-created with the consultant. 

300 individuals and 140 organizations requested to be on the SB 671 workgroup list. 85 to 100 
people regularly participated in workgroup meetings. Exhibit 23 shows the participants and 
organizations by sector. 
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Exhibit 23: SB 671 Workgroup Participation 

Sector Number of participants Number of organizations 

71 



 
   
   

                           

 

 

 

 

 

  

  

    
     
  

   

  
  

   
 

  
 

   

     
  

 

 
   

   

     
   

   
  

   
 

  

 

 

 

 

 

California Transportation Commission As of September 25, 2023 
SB 671 Clean Freight Corridors Assessment 
DRAFT – Preliminary and pre-decisional 

Part 7:Summary of key recommendations 

Recommendation for public funding 

• Allocate available public funds, where feasible, to support the build out of the 2035 initial viable 
network cost. The total cost of $10 to $15 billion will need to be shared between private and public 
funding and come from all available fund sources. 

Recommendations for streamlining zero-emission station development 

• To shorten the station delivery timeframe, a central delivery team should be created to coordinate 
state and local stakeholders to implement the recommendations noted in this list. This central 
delivery team should function as part of or in coordination with the Executive Order N-8-23 Strike 
Team. 

• The central delivery team should work to create a set of standardized station development 
model(s) (zoning and building permits) that can be replicated for each station across a priority 
corridor, based on affected local municipality guidelines. 

• To complement recent efforts to improve California Environmental Quality Act timeframes, the 
Legislature should consider enacting a Categorical Exemption from CEQA for zero-emission 
freight charging and hydrogen fueling stations. 

— It is recommended that, where possible, zero-emission infrastructure encourage the re-routing 
of trucks away from communities, and that environmental and air quality stakeholders are 
involved in the development process, general planning process, and location planning process. 

• The Legislature should set a statutory default permit approval deadline for zero-emission freight 
charging and hydrogen fueling stations similar to AB 970 (McCarty, Chapter 710, Statutes of 
2021) that allows a permit for a passenger battery electric vehicle charging station to be deemed 
complete if it is not approved or otherwise commented on within a specified time period. In 
addition, existing law, SB 1291 (Archuleta, Chapter 373, Statutes of 2022), requires cities and 
counties to administratively approve an application to install electric vehicle charging stations and 
hydrogen-fueling stations through the issuance of a building permit or similar nondiscretionary 
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permit if the location meets certain criteria. The provision of a default permit approval deadline for 
zero-emission freight charging and hydrogen fueling stations should be made permanent. 

• The central delivery team should take a corridor approach to combine and sequence station 
development where feasible. In other words, synchronize building stations along the selected top 
freight corridor until the whole corridor is complete prior to moving to the next corridor. The 
selection process should start first with the “Top 6” corridors and move next to the 34 Priority 
Freight Corridors. These decisions should be made in collaboration with stakeholders, because 
while this is an ideal goal, the timing of station development depends on market readiness in each 
corridor. 

— The initial viable network may be developed to allow smaller segments along the initial viable 
network to be useable by freight operators as sections of corridors and freight journeys are 
constructed (for example, given the prevalence of intra-California freight journeys on the I-5 
corridor, starting construction at the ports and working north or south along the corridor). 

• The California Public Utilities Commission, the Commission, and other relevant state agencies 
should continue to collaborate on the Freight Infrastructure Planning process to proactively update 
electric infrastructure plans and to coordinate freight modeling efforts. It should be noted that this 
process is a long-term solution and results will begin to be realized after the next five years. The 
state, and specifically a central delivery team, if one is identified, should continue to work to 
identify short-term solutions. 

Recommendations for supporting fleet and truck owners through the zero-emission vehicle 
transition 

• The Legislature should create a new limited-term (five-year) zero-emission truck incentive 
program to assist fleets with purchasing zero-emission trucks. Program development should take 
place with input from communities, and fleets of all sizes including those who will be impacted by 
regulations and should be flexible to ensure support in a way that is considerate of their needs. 

— Retrofitting traditional internal combustion engine trucks to zero-emission power trains should 
be explored as an option to reduce costs. This option may be less expensive than purchasing 
a new zero-emission truck. 
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• The California Air Resources Board could create a provision within the Low Carbon Fuel Standard 
program to support buildout and operation of fast charging and hydrogen fueling infrastructure for 
medium-duty and heavy-duty vehicles, similar to the existing capacity crediting provision in the 
Low Carbon Fuel Standard regulation.20 

• State agencies, Regional Transportation Planning Agencies, Metropolitan Planning Organizations, 
and the Legislature, should consider how the state may support Mexico-based fleets, operating 
within California, in the transition to zero-emission freight. Mexico-based fleets, operating within 
California, do not currently have public incentives from the Mexican government to support the 
transition to zero-emission trucks and the infrastructure to support electricity or hydrogen does not 
exist. The following potential financing strategies and energy support strategies should be 
considered to support Mexico-based fleets and should be considered to support the transition at 
the California border: 

— State agencies, Regional Transportation Planning Agencies, and Metropolitan Planning 
Organizations should apply for federal funding programs designed to support zero-emission 
trucks and infrastructure in border areas. 

— The Legislature should explore developing a state program that allows public funding to be 
spent in border regions for zero-emission freight pilot projects that provide benefits to 
California, where allowable by law. 

— State agencies should build on existing public private partnership programs that exist in public 
organizations such as the San Diego Association of Governments to implement zero emission 
charging and hydrogen fueling within the border region. 

— State agencies, Regional Transportation Planning Agencies, and Metropolitan Planning 
Organizations should partner with the North American Development Bank (NADBank) or 
similar organizations where possible. The North American Development Bank NADBank was 
created with the passage of the North American Free Trade Agreement and focuses on 

20 Low Carbon Fuel Standard program information can be found online here: 
https://ww2.arb.ca.gov/sites/default/files/classic/fuels/lcfs/guidance/zev_infra_crediting_overview.pdf 
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providing funding and technical assistance to border communities in the United States and 
Mexico. 

— State agencies should request Congress reinstate the federal Coordinated Border 
Infrastructure Program that allowed funds to be used for pilot projects that spanned both sides 
of the United States and Mexico border. Although Mexico is California’s number one trading 
partner, most of these recommendations apply to the U.S. states that border California. These 
strategies should be employed at all California borders. 

• The Legislature should authorize a vehicle buy-back program that would appropriate funds to a 
state agency that would work with truck sales companies to set aside funds to buy back used 
zero-emission trucks from fleets once they reach their useful life as a “new” vehicle. This could be 
added as a new component of existing or new truck incentive programs. 

Recommendations for a central delivery team 

• The Administration should consider designating one lead group or agency to carry out the 
functions of the central delivery team outlined in this Assessment. This could be an agency that is 
currently part of the Executive Order N-8-23 strike team or the Administration could direct the 
Executive Order N-8-23 strike team to identify and designate such a group. The intent of the 
central delivery team would be to act as a lead in coordinating zero-emission freight infrastructure 
planning and implementation, including carrying out the actions included in this Assessment 
where feasible. The central delivery team should function as a cross-agency team including the 
California Energy Commission, Caltrans, the California State Transportation Agency, the 
Governor’s Office of Business and Economic Development, California Air Resource Board, 
California Public Utilities Commission, the Commission, and any other state agencies or entities 
determined necessary. 

• The central delivery team should identify leads from Regional Transportation Planning Agencies, 
Metropolitan Planning Organizations, ports, utilities, fleets, state-agencies, and other stakeholders 
(similar to the SB 671 workgroup) that are necessary to build stations quickly. 

• The central delivery team should be intentional about reaching out to and including air quality and 
equity advocates in the planning and implementation process. The Interagency Equity Advisory 
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Committee led by the Commission, Caltrans, and the California State Transportation Agency 
should be relied on as an important connection to air quality advocates, equity advocates, and 
other stakeholders. 

• The central delivery team should work with community colleges and ports that provide training 
programs to support training, reskilling, and upskilling freight industry workers, as necessary. 
Additional information related to existing training programs can be found in Chapter 5. 

Recommendation related to the increased weight of zero-emission trucks on roads and 
bridges 

• Caltrans should evaluate the impacts of heavier zero-emission trucks on the state highway system 
and develop solutions to address the impacts. That evaluation should include potential roadway 
impacts, impacts to other roadway users, and impacts to fleets. As a part of the solution process, 
climate adaptation strategies, such as resilient concrete, could be considered. 

Recommendation related to microgrids 

• As zero-emission stations are being built along the “Top 6” freight corridors, the state or central 
delivery team should assess where additional microgrids may be installed as a transportation 
system resiliency feature. 
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Part 8: Appendices 
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Appendix 1: Technical appendix 

1.1. Importance of the US-Mexico border 
The border region is both essential for trade and impacted by poor air quality. Some of the largest 
supply chains in the nation are connected through the border region, the core of California’s freight 
economy, generating billions per year in international trade. Mexico became the United States’ top 
trade partner in 2019 and has remained in the top two positions since then. Meanwhile, residents who 
live near these trade routes have faced some of the worst air quality in the region. The International 
Border Community, which includes San Ysidro and Otay Mesa, is designated through Assembly Bill 
617 and the California Air Resource Board’s Community Air Protection Program as an area 
disproportionately affected by exposure to air pollution from mobile and stationary sources. At the 
binational land ports of entry, emissions are a concern due to commercial vehicle transport and idling 
while waiting to cross the border. An important challenge for the region is twofold: recognizing the 
importance of trucking as the dominant mode of goods movement and backbone of California’s 
freight economy while also recognizing the need to reduce air pollution in impacted communities and 
reduce greenhouse gas emissions. 

In November of 2022, cross border truckers, truck companies, chambers of commerce, and other 
border stakeholders met with various state agencies in Otay Mesa about the proposed California Air 
Resource Board Advance Clean Fleets regulation. This meeting was hosted by the California Air 
Resource Board. The meeting highlighted the state’s need to hear comments from stakeholders both 
in Mexico and the United States about planning implementation of the Advanced Clean Fleets rule. 
Caltrans and the San Diego Association of Governments conducted interviews over a three-week 
period with shippers, carriers, truck drivers, truck companies, energy policy experts, customs brokers, 
a media representative, and manufacturers. For more information, please see the “Zero-Emission 
Freight Transition at the California and Baja California Border” Commission agenda item from May 
2023 about this topic and the formal memorandum between Caltrans, the San Diego Association of 
Governments, and the Imperial County Transportation Commission, titled, “Zero Emission Freight 
Transition at the California-Baja California Border.” 
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1.2 Alignment with existing plans 
The “Top 6” freight corridors align well with the Caltrans Interregional Transportation Strategic Plan 
corridors. The Interregional Transportation Strategic Plan identifies eleven Strategic Interregional 
Corridors that connect California’s major regions. Exhibit 23 shows the corridors21. In addition, the 
Commission has worked with Caltrans to align the priority freight corridors and “Top 6” freight 
corridors with Alternative Fuel Corridors. The federal government designates corridors as Alternative 
Fuel Corridors in California based on Caltrans’ recommendation. Once designated, Alternative Fuel 
Corridors are eligible for federal funding programs such as the National Electric Vehicle Infrastructure 
funding program. Currently, all of the “Top 6” corridors and most of the priority freight corridors are 
designated as Alternative Fuel Corridors. Exhibit 24 shows existing and nominated Alternative Fuel 
Corridors.22 

21 More information on Interregional Transportation Strategic Plan corridors can be found on the Caltrans website: https://dot.ca.gov/-
/media/dot-media/programs/transportation-planning/documents/itspaddendum_final-a11y.pdf 

22 More information on Alternative Fuel Corridors can be found on the National Electric Vehicle Infrastructure plan website: 
https://dot.ca.gov/-/media/dot-media/programs/esta/documents/nevi/california-nevi-deployment-plan-ada-rev-20220804.pdf 
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Exhibit 24: Interregional Transportation Strategic Plan corridors 

80 



 
   
   

                           

 

 

 

 

 

    

 

  

   
  

California Transportation Commission As of September 25, 2023 
SB 671 Clean Freight Corridors Assessment 
DRAFT – Preliminary and pre-decisional 

Exhibit 25: Existing and nominated Alternative Fuel Corridors 

In the map above, the term “Rounds 1-5” refers to corridors that were previously designated as 
Alternative Fuel Corridors by the Federal Highway Administration. The term “Round 6” refers to 
corridors Caltrans has nominated as Alternative Fuel Corridors that await Federal Highway 
Administration approval for inclusion as Alternative Fuel Corridors. 
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1.3 Vehicle class types mentioned in this report 
The SB 671 Assessment defines heavy and medium duty truck zero-emission infrastructure needs. 
As such the Assessment uses the following cross walk of vehicle types to define focus areas for the 
study. The report studies Vehicles Classes 4 through 6 for medium duty and Vehicle Classes 7 
through 8 and above for heavy-duty as defined by the Federal Highway Administration and the 
California Air Resources Board. Classes 1 through 3 are largely non-commercial and therefore not 
included. Exhibit 25 compares truck vehicle classes defined by each agency. 

Exhibit 26: Truck vehicle class type comparison 

1.4 Battery Electric Vehicle infrastructure assessment detailed 
methodology: 
The California Air Resources Board provided projections for number of zero emission medium- and 
heavy-duty trucks in California in the study years 2025, 2030, 2035, and 2040. This vehicle total was 
multiplied by the percentage of battery electric vehicles according to powertrain adoption estimates in 
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3 scenarios: Accelerated Battery Electric Vehicle, Balanced, and Accelerated Fuel Cell Electric 
Vehicle. Accelerated Battery Electric Vehicle powertrain adoption is based on projections by the 
California Energy Commission. Balanced powertrain adoption is based on projections based on a 
McKinsey Center for Future Mobility Commercial Fleet Decarbonization tool. Accelerated Fuel Cell 
Electric Vehicle powertrain adoption is based on projections by Gualco. This calculation yields the 
number of battery electric vehicle medium- and heavy-duty trucks statewide. 

This estimate of the total number of statewide battery electric vehicles in each study year were then 
multiplied by average annual Vehicle Miles Traveled. The Vehicle Miles Traveled estimates are based 
on estimates by vehicle class from a California Air Resources Board report on updated accrual rates 
across vehicle classes “2019 Heavy Duty Vehicle Accruals rates”.23 These estimates provided annual 
Vehicle Miles Traveled estimates by delivery type (long haul, drayage/short haul, and delivery). 
Delivery type was used as a proxy for vehicle class. For this modeling effort, long haul trucks were 
attributed to Class 8 tractor day cabs and Class 8 tractor sleeper cab plus day cabs; drayage/short 
haul trucks were attributed to Class 7 vehicles, Class 7 tractor day cabs, and Class 8 vehicles; and 
short haul trucks were attributed to Classes 4 through 6 vehicles. This calculation yields the annual 
statewide Vehicle Miles Traveled for battery electric vehicles. 

Annual statewide Vehicle Miles Traveled was multiplied by average battery efficiency by vehicle 
class. Average battery efficiencies for partially loaded vehicles were based on estimates by the 
University of California, Davis. This calculation yields the annual statewide energy demand for battery 
electric vehicles. 

Statewide annual energy demand was allocated to various charging station archetypes. Station 
archetypes were determined according to vehicle class, trip type, public versus private charging, and 
use case. Then, applicable charging technology mixes were allocated to each charging archetype. 
Energy demand was allocated to each charging archetype according to assumed percentages, 
informed by the McKinsey Center for Future Mobility Commercial Fleet Decarbonization tool. 

Next, average annual energy output was calculated by multiplying the peak charger output for each 
technology by a 90 percent efficiency rating, an average capacity factor that varied according to 

23 The California Air Resources Board report that is the source of the vehicle miles travelled data is available here: 
https://ww2.arb.ca.gov/sites/default/files/2021-02/erg_finalreport_hdv_accruals_20190614_plus_addendum.pdf 
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technology, and a 20 percent utilization rate to calculate the average annual charger output. The 
annual energy demand allocated to each charging archetype was divided by the average annual 
charger output to determine the number of chargers of each type required to satisfy the energy 
demand. 

Next, priority corridors were subdivided into segments according to the following rules: 

1. Only consider highways with >500 trips per day on average traveling the entire road 

2. Segment must start and end at either an interchange with another highway, state border, or end of 
roadway 

3. Segment must cover 5% or more of the total corridor length 

4. Segment must have > +/- 10% difference in mean traffic relative to neighboring segments 

For each of the resulting segments, the percentage of statewide Vehicle Miles Traveled was 
calculated. The number of chargers statewide was multiplied by this percentage to determine the 
number of chargers required along each corridor segment. Assuming an average of 10 chargers per 
public Battery Electric Vehicle charging station and 20 chargers per private depot charging stations, 
the number of stations along each corridor segment was calculated. 

Expert insight from the McKinsey Center for Future Mobility Commercial Fleet Decarbonization tool 
was aggregated to estimate battery electric vehicle charging hardware, planning, engineering, and 
installation costs. These estimates do not include land acquisition, land development, or utility/grid 
upgrades. 
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Table 2.1.1 Number of battery electric vehicle (BEV) charging stations along priority corridors 
(Accelerated BEV Adoption scenario) 

Station type (# of stations) 2025 2030 2035 2040 

BEV Private 206 1,344 2,904 3,929 

BEV Public 26 380 1,093 1,915 

Total 232 1,724 3,997 5,844 

Table 2.1.2. Number of battery electric vehicle (BEV) charging stations along priority corridors 
(Balanced Adoption scenario) 

Station type (# of stations) 2025 2030 2035 2040 

BEV Private 171 843 1,397 1,727 

BEV Public 22 236 509 814 

Total 193 1,079 1,906 2,541 

85 



 
   
   

                           

 

 

 

 

 

     
    

      

                        
   

                          
   

                       
   

  
 

     
    

    
  

   
 

    
      

   
    

    
  

 

  
  

California Transportation Commission As of September 25, 2023 
SB 671 Clean Freight Corridors Assessment 
DRAFT – Preliminary and pre-decisional 

Table 2.1.3 Number of battery electric vehicle (BEV) charging stations along priority corridors 
(Accelerated Fuel Cell Electric Vehicle Adoption scenario) 

Station type 2025 2030 2035 2040 

BEV Private 80 464 1,003 1,347 

BEV Public 9 116 331 577 

Total 88 580 1,333 1,924 

1.5 Fuel Cell Electric Vehicle infrastructure assessment detailed 
methodology: 
The California Air Resources Board provided projections for number of zero emission medium- and 
heavy-duty trucks in California in the study years 2025, 2030, 2035, and 2040. This vehicle total was 
multiplied by the percentage of fuel cell electric vehicles according to powertrain adoption estimates 
in 3 scenarios: Accelerated Battery Electric Vehicle, Balanced, and Accelerated Fuel Cell Electric 
Vehicle. This calculation yields the number of fuel cell electric medium- and heavy-duty trucks 
statewide. 

This estimate of the total number of fuel cell electric vehicles in each study year were then multiplied 
by average annual Vehicle Miles Traveled. The Vehicle Miles Traveled estimates are based on 
estimates by the California Air Resources Board. This calculation yields the annual statewide Vehicle 
Miles Traveled for fuel cell electric vehicle. 

Annual statewide Vehicle Miles Traveled was multiplied by average energy efficiency by vehicle 
class. Average fuel cell electric vehicle energy efficiencies were based on estimates developed 
through a collaboration between the Hydrogen Council and McKinsey. This calculation yields the 
annual statewide energy demand for fuel cell electric vehicles. 

Next, the annual statewide energy demand for fuel cell electric vehicles was divided by the average 
annual fueling capacity of each fueling station archetype, yielding the number of fuel cell electric 
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vehicle fueling stations required to satisfy the energy demand. Average annual fueling capacity is 
based on estimates developed through a collaboration between the Hydrogen Council, McKinsey 
Hydrogen Insights, and McKinsey Center for Future Mobility. 

Next, priority corridors were subdivided into segments according to the following rules: 

1. Only consider highways with >500 trips per day on average on entire road 

2. Segment must start and end at either an interchange with another highway, state border, or end of 
roadway 

3. Segment must cover 5% or more of total corridor length 

4. Segment must have > +/- 10% difference in mean traffic relative to neighboring segments 

For each of the resulting segments, the percentage of statewide Vehicle Miles Traveled was 
calculated. The number of fuel cell electric vehicle fueling stations statewide was multiplied by this 
percentage to determine the number of fueling stations required along each corridor segment. Finally, 
the length of each corridor segment was divided by the number of stations calculated for each 
milestone year to determine the approximate average spacing required to satisfy the fuel cell electric 
vehicle energy demand along each corridor segment. 

Table 2.2.1. Number of Fuel Cell Electric Vehicle (FCEV) charging stations (Accelerated 
Battery Electric Vehicle Adoption scenario) 

Charger type 2025 2030 2035 2040 

FCEV Private 0 0 0 21 

FCEV Public 0 0 1 63 

Total 0 0 1 84 
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Table 2.2.2. Number of Fuel Cell Electric Vehicle (FCEV) charging stations (Balanced Adoption 
scenario) 

Charger type 2025 2030 2035 2040 

FCEV Private 4 79 283 502 

FCEV Public 11 237 849 1,505 

Total 15 316 1,132 2,007 

Table 2.2.3. Number of Fuel Cell Electric Vehicle (FCEV) charging stations along priority 
corridors (Accelerated Fuel Cell Electric Vehicle Adoption scenario) 

Charger type 2025 2030 2035 2040 

FCEV Private 16 147 376 616 

FCEV Public 49 441 1,128 1,849 

Total 65 588 1,505 2,465 

1.6 Existing clean infrastructure plans and projects 
There are several potential areas where entities have expressed an interest in building zero-emission 
freight stations in the same place where the Assessment identifies need. These areas are covered 
below. 

1. EnergIIZE Projects 

The first area of overlap is the California Energy Commission’s EnergIIZE program. This program has 
funded a number of zero-emission freight infrastructure projects. There are several different funding 
opportunities called, “Funding Lanes” available in this program: 
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• “EV Fast Track” provides incentives of up to $500,000 per project for electric vehicle charger 
purchases. 

• “EV Jump Start (Equity)” provides incentives of up to $750,000 per project for electric vehicle 
charger purchases. 

• “EV Public Charging” provides incentives of up to $500,000 per project to public charging station 
developers. Level 2 chargers are not eligible. 

• “Hydrogen Lane” provides incentives of up to $3 million per project for deployment of hydrogen 
fueling infrastructure equipment for medium- and heavy-duty vehicles. 

As of July 2023, there are 111 electric charging and hydrogen fueling locations funded through this 
program. Some of these projects are located along key corridors or in dense urban areas. The 
timeframe for these projects is two to three years to develop these stations once funding is allocated 
for construction. 

Specifically, the stations in Sacramento and Stockton along Interstate 5 and State Route 99, the 
stations in the Bay Area, the station on Interstate 80 at the edge of the California and Nevada border, 
the stations along State Route 99 in Visalia and Bakersfield, and the stations in the Los Angeles area 
are all near the “Top 6” freight corridors or in dense urban areas where stations will be needed for an 
early milestone year. The California Energy Commission has an interactive online map dashboard 
which is updated in real time. It can be accessed online at: 
https://calstartorg.maps.arcgis.com/apps/dashboards/93ba3501edad4f51beb4d8d4dda46647. The 
timeline of when these stations will be built is around two to three years from the time the funds have 
been allocated. These stations are locations where entities have applied for and received incentive 
funding for zero-emission freight infrastructure. 

2. Truck Stops 

There are several large truck stop companies that have plans to add electric truck charging, hydrogen 
fueling, or both at their existing locations. Since truck stops are public and since many of these 
locations exist along key freight corridors already, these locations represent an important piece of 
planned zero-emission freight infrastructure. 
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The Pilot Company plans to add zero-emission freight charging and/or re-fueling to all of their 
California locations. Exhibits 27 and 28 show the locations. 

Exhibit 27: Pilot Truck Stop Locations – Northern California 
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Exhibit 28. Pilot Truck Stop Locations – Southern California 

Many of the Pilot truck stops are located along Interstate 5. There are several locations along State 
Route 99, on Interstate 15, Interstate 10, and near Otay Mesa East. 

Similarly, Travel Centers of America is also planning to add electric truck high power charging 
stations to many of their existing locations. As shown in Exhibit 29, most of the locations are on 
Interstate 5; there are also locations on State Route 99, Interstate 40, and Interstate 10. 
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Exhibit 29: Travel Centers of America (shown as “TA” in the image) – Map of California 
Electric Truck High Power Charging Planned Locations 

. 
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1.7 Estimating tailpipe emissions and near-source impact reduction 
along “Top 6” corridors – Detailed methodology 
Calculations for the reduction of tailpipe emissions assume vehicles miles travelled are generated 
solely by combustion engine powertrains. The calculation considers only tailpipe emissions and does 
not include vehicle manufacturing, tire and brake wear emissions, or energy production emissions. 

Estimation of direct (tailpipe) emissions followed the following steps: 

1. Identify the forecast of estimated vehicle miles traveled in the “Top 6” corridors (Sources: Freight 
Analysis Framework 5 with a base year of 2017 and forecast years 2023 through 2050 / Federal 
Highway Administration, and Freight Booster) 

2. Identify the estimated average annual vehicles miles travelled in each year from 2024 through 
2040 by powertrain and truck vehicle class projections using California Air Resources Board 
Advanced Clean Trucks and Advanced Clean Fleets data for vehicle class type and a California 
Air Resources Board 2019 report called, “Eastern Research Group Heavy-Duty Vehicle Accrual 
Rates” for vehicle miles travelled data. 

3. Identify the tons of carbon dioxide, total organic gases, oxides of nitrogen, and particulate matters 
10 and 2.5 for each year from 2024 through 2040 using EMFAC 2021 data. 

4. For each emission type, multiply the average tons of emissions per vehicle per year by the 
number of internal combustion trucks that are estimated to operate in California each year. 
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Appendix 3: Projects identified by the SB 671 working group 

# Project Name (Freight) 
Project Type 

Project 
Sponsor(s) 

Public or 
Private 

1 

Otay Mesa East Point of Entry 

Electric 
Charging 

San Diego 
Association of 
Governments 

Public 

2 

Harbor Drive and Vesta Street 
Bridge 

Electric 
Charging 

Multiple Entities 
including the 
San Diego 
Association of 
Governments 

Public and 
Private 

3 Madera Hydrogen Refueling 
Station 

Hydrogen 
Fueling 

Air Products Public 

4 Altasea - Port of Los 
Angeles 

Hydrogen 
Fueling 

Air Products Public 

5 Corona Hydrogen Refueling 
Station 

Hydrogen 
Fueling 

Air Products Public 

6 Fallbrook Hydrogen 
Refueling Station 

Hydrogen 
Fueling 

Air Products Public 

7 Galt Hydrogen Refueling 
Station 

Hydrogen 
Fueling 

Air Products Public 

8 Paramount Hydrogen 
Refueling Station 

Hydrogen 
Fueling 

Air Products Public 

9 Santa Clara Hydrogen 
Refueling Station 

Hydrogen 
Fueling 

Air Products Public 

10 Santa Fe Hydrogen 
Refueling Station 

Hydrogen 
Fueling 

Air Products Private 

11 Visalia Hydrogen Refueling 
Station 

Hydrogen 
Fueling 

Air Products Public 

12 Westly Hydrogen Refueling 
Station 

Hydrogen 
Fueling 

Air Products Public 

13 Wilmington Hydrogen 
Refueling Station 

Hydrogen 
Fueling 

Air Products Public 
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# Project Name (Freight) 
Project Type 

Project 
Sponsor(s) 

Public or 
Private 

14 Ontario Hydrogen Refueling 
Station 

Hydrogen 
Fueling 

Nikola Public 

15 Stockton Hydrogen 
Refueling Station 

Hydrogen 
Fueling 

Nikola Public 

16 Colton (South) Hydrogen 
Refueling Station 

Hydrogen 
Fueling 

Nikola Public 

17 West Sacramento Hydrogen 
Refueling Station 

Hydrogen 
Fueling 

Nikola Public 

18 Carson Hydrogen Refueling 
Station 

Hydrogen 
Fueling 

Nikola Public 

19 Goshen Hydrogen 
Refueling Station 

Hydrogen 
Fueling 

Nikola Public 

20 Coachella Hydrogen 
Refueling Station 

Hydrogen 
Fueling 

Nikola Public 

21 Oakland Hydrogen 
Refueling Station 

Hydrogen 
Fueling 

Nikola Public 

22 
Dixon Hydrogen Refueling 

Station 
Hydrogen 
Fueling Nikola Public 

23 
Port of San Diego Hydrogen 

Refueling Station 
Hydrogen 
Fueling Nikola Public 

24 
San Diego (Otay Mesa) 

Hydrogen Refueling Station 
Hydrogen 
Fueling Nikola Public 

25 
Fontana Hydrogen 
Refueling Station 

Hydrogen 
Fueling Nikola Public 

26 
Colton (North) Hydrogen 

Refueling Station 
Hydrogen 
Fueling Nikola Public 

27 
Santa Fe Springs Hydrogen 

Refueling Station 
Hydrogen 
Fueling Nikola Public 

28 
Bakersfield Hydrogen 

Refueling Station 
Hydrogen 
Fueling Nikola Public 

29 
Lathrop Hydrogen Refueling 

Station 
Hydrogen 
Fueling Nikola Public 

30 
Rialto Hydrogen Refueling 

Station 
Hydrogen 
Fueling Nikola Public 

31 
Vernon Hydrogen Refueling 

Station 
Hydrogen 
Fueling Nikola Public 
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# Project Name (Freight) 
Project Type 

Project 
Sponsor(s) 

Public or 
Private 

32 
Fresno Hydrogen Refueling 
Station 

Hydrogen 
Fueling Nikola Public 

33 
Tracy Hydrogen Refueling 
Station 

Hydrogen 
Fueling Nikola Public 

34 
Madera Hydrogen Refueling 
Station 

Hydrogen 
Fueling Nikola Public 

35 
Riverside Hydrogen Refueling 
Station 

Hydrogen 
Fueling Nikola Public 

36 
Corona Hydrogen Refueling 
Station 

Hydrogen 
Fueling Nikola Public 

37 
Santa Ana Hydrogen 
Refueling Station 

Hydrogen 
Fueling Nikola Public 

38 
Barstow Hydrogen Refueling 
Station 

Hydrogen 
Fueling Nikola Public 

39 
Escondido Hydrogen 
Refueling Station 

Hydrogen 
Fueling Nikola Public 

40 
Modesto Hydrogen Refueling 
Station 

Hydrogen 
Fueling Nikola Public 

41 
Jurupa Valley Hydrogen 
Refueling Station 

Hydrogen 
Fueling Nikola Public 

42 
Van Nuys Hydrogen Refueling 
Station 

Hydrogen 
Fueling Nikola Public 

43 
Hesperia Hydrogen Refueling 
Station 

Hydrogen 
Fueling Nikola Public 

44 
San Jose Hydrogen Refueling 
Station 

Hydrogen 
Fueling Nikola Public 

45 
Richmond Hydrogen Refueling 
Station 

Hydrogen 
Fueling Nikola Public 

46 
Moreno Valley Hydrogen 
Refueling Station 

Hydrogen 
Fueling Nikola Public 

47 
Fairfield Hydrogen Refueling 
Station 

Hydrogen 
Fueling Nikola Public 
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# Project Name (Freight) 
Project Type 

Project 
Sponsor(s) 

Public or 
Private 

48 
Sacramento Airport Hydrogen 
Refueling Station 

Hydrogen 
Fueling Nikola Public 

49 
Castaic Hydrogen Refueling 
Station 

Hydrogen 
Fueling Nikola Public 

50 
Fremont Hydrogen Refueling 
Station 

Hydrogen 
Fueling Nikola Public 

51 
Lancaster Hydrogen Refueling 
Station 

Hydrogen 
Fueling Nikola Public 

52 
Lodi Hydrogen Refueling 
Station 

Hydrogen 
Fueling Nikola Public 

53 
Santa Rosa Hydrogen 
Refueling Station 

Hydrogen 
Fueling Nikola Public 

54 
Redding Hydrogen Refueling 
Station 

Hydrogen 
Fueling Nikola Public 

55 
Blythe Hydrogen Refueling 
Station 

Hydrogen 
Fueling Nikola Public 

56 
San Luis Obispo (5) Hydrogen 
Refueling Station 

Hydrogen 
Fueling Nikola Public 

57 
Patterson Hydrogen Refueling 
Station 

Hydrogen 
Fueling Nikola Public 

58 
Kettleman City Hydrogen 
Refueling Station 

Hydrogen 
Fueling Nikola Public 

59 
El Centro Hydrogen Refueling 
Station 

Hydrogen 
Fueling Nikola Public 

60 
Industry Hydrogen Refueling 
Station 

Hydrogen 
Fueling Nikola Public 

61 
Truckee Hydrogen Refueling 
Station 

Hydrogen 
Fueling Nikola Public 

62 
Mojave Hydrogen Refueling 
Station 

Hydrogen 
Fueling Nikola Public 

63 
Santa Maria Hydrogen 
Refueling Station 

Hydrogen 
Fueling Nikola Public 

64 
Travel Centers of America 
Ontario (A) 

Electric 
Charging 

Travel Centers of 
America Public 

65 
Travel Centers of America 
Coachella 

Electric 
Charging 

Travel Centers of 
America Public 
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# Project Name (Freight) 
Project Type 

Project 
Sponsor(s) 

Public or 
Private 

66 
Travel Centers of America 
Redding 

Electric 
Charging 

Travel Centers of 
America Public 

67 
Travel Centers of America 
Corning (A) 

Electric 
Charging 

Travel Centers of 
America Public 

68 
Travel Centers of America 
Buttonwillow 

Electric 
Charging 

Travel Centers of 
America Public 

69 
Travel Centers of America 
Ontario (B) 

Electric 
Charging 

Travel Centers of 
America Public 

70 
Travel Centers of America 
Santa Nella (A) 

Electric 
Charging 

Travel Centers of 
America Public 

71 
Travel Centers of America 
Livingston 

Electric 
Charging 

Travel Centers of 
America Public 

72 
Travel Centers of America 
Barstow 

Electric 
Charging 

Travel Centers of 
America Public 

73 
Travel Centers of America 
Arvin 

Electric 
Charging 

Travel Centers of 
America Public 

74 
Travel Centers of America 
Corning (B) 

Electric 
Charging 

Travel Centers of 
America Public 

75 
Travel Centers of America 
Wheeler Ridge 

Electric 
Charging 

Travel Centers of 
America Public 

66 
Travel Centers of America 
Redding 

Electric 
Charging 

Travel Centers of 
America Public 

67 
Travel Centers of America 
Corning (A) 

Electric 
Charging 

Travel Centers of 
America Public 

68 
Travel Centers of America 
Buttonwillow 

Electric 
Charging 

Travel Centers of 
America Public 

69 
Travel Centers of America 
Ontario (B) 

Electric 
Charging 

Travel Centers of 
America Public 

70 
Travel Centers of America 
Santa Nella (A) 

Electric 
Charging 

Travel Centers of 
America Public 

71 
Travel Centers of America 
Livingston 

Electric 
Charging 

Travel Centers of 
America Public 

72 
Travel Centers of America 
Barstow 

Electric 
Charging 

Travel Centers of 
America Public 

73 
Travel Centers of America 
Arvin 

Electric 
Charging 

Travel Centers of 
America Public 
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# Project Name (Freight) 
Project Type 

Project 
Sponsor(s) 

Public or 
Private 

74 
Travel Centers of America 
Corning (B) 

Electric 
Charging 

Travel Centers of 
America Public 

75 
Travel Centers of America 
Wheeler Ridge 

Electric 
Charging 

Travel Centers of 
America Public 

76 TA Santa Nella (B) 
Electric 

Charging 
Travel Centers of 

America Public 

77 
Oxnard Harbor District - Port 
of Hueneme 

Electric 
Charging and 

Hydrogen 
Fueling Port of Hueneme 

Public and 
Private 

78 

Wireless Advanced Vehicle 
Electrification (various 
locations) 

Electric 
Charging WAVE 

Public and 
Private 

79 
San Pedro Bay Ports Electric 
Charging 

Electric 
Charging 

Clean Energy 
California Public 
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Appendix 4: SB 671 Workgroup Participants 

Complete List of SB 671 Workgroup Participants 
Academia 
California State University, Long Beach 
Rio Hondo College 
Riverside University Health System 
University of California, Davis 
University of Southern California 
Utah State University, ASPIRE 

Advocacy 
BizFed 
CALSTART 
California Council for Environmental and Economic 
Balance 
California Hydrogen Business Council 
California Electric Transportation Coalition 
Coalition for Clean Air 
Coalition for a Safe Environment 
Columbia-Willamette Clean Cities Coalition 
Communities for a Better Environment 
The Gualco Group 
The People’s Collective for Environmental Justice 
Placer County Tomorrow 
Sierra Club California 
West Coast Clean Transit Corridor Initiative 

Association 
American Trucking Associations 
California Fuel Cell Partnership 
California Trucking Association 
Harbor Trucking Association 
Hydrogen Fuel Cell Partnership 
Los Angeles Cleantech Incubator 
Northern California Power Agency 
Otay Mesa Chamber of Commerce 
Pacific Merchant Shipping Association 

Truck and Engine Manufacturers Association 
Western States Petroleum Association 

Consulting 
Actum (consultant to H2 Clipper) 
Anrab Associates, Inc. 
ArkSpring Consulting 
Build Momentum 
CEA Consulting 
E Source 
Emerson and Associates 
Englander Knabe & Allen 
Gladstein, Neandross & Associates 
GLDPartners 
HDR 
Jacobs 
Jove Hydrogen, KAMP Solutions 
Peacock Piper Tong + Voss, LLP 
Platinum Advisors 
Policy in Motion 
Ramboll Environ 
Rebel Group 
Smith, Watts & Hartmann 
Starcrest Consulting Group, LLC 
Tradesman Advisors 

Electricity, Energy & Utilities 
Blue Dot Energies 
East Bay Community Energy 
Forum Mobility 
FreeWire Technologies 
Northern California Power Agency 
Pacific Gas and Electric Company 
Sacramento Municipal Utility District 
San Diego Gas and Electric 
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Southern California Gas Company 
Southern California Edison 
TeraWatt Infrastructure 
Turlock Irrigation District 
WattEV 
WAVE Charging 

Government / State or local agencies 
Association of Monterey Bay Area Governments 
California Air Resources Board 
California Energy Commission 
California Governor's Office of Business and Economic 
Development 
California Highway Patrol 
California Labor and Workforce Development Agency 
California Public Utilities Commission 
California State Senate Staff 
California State Transportation Agency 
Caltrans 
City of San Diego 
City of West Sacramento 
County of San Diego (1st District) Staff 
Fresno Council of Governments 
Gateway Cities Council of Governments 
Imperial County Transportation Commission 
Kern Council of Governments 
Lake Area Planning Council 
Los Angeles County Metropolitan Transportation Authority 
Metrolink 
Metropolitan Transportation Commission 
Orange County Transportation Authority 
Placer County Transportation Planning Agency 
Riverside County Transportation Commission 
Sacramento Regional Transit District 
San Diego Association of Governments 
San Joaquin Council of Governments 
Santa Barbara County Association of Governments 
Santa Clara Valley Transportation Authority 
Solano Transportation Authority 
South Coast Air Quality Management District 

Southern California Association of Governments 

Tri-Valley - SJ Valley Regional Rail Authority US Army 
Corps of Engineers 

Industry/Private sector 
Air Products 
Amazon 
Apex Logistics, LLC 
BNSF Railway 
BP Pulse Fleet 
Chicago Law Partners 
Electric Power Research Institute 
FedEx Corporation 
FirstElement Fuel, Inc 
FuturePorts 
GTI Energy 
International Warehouse Logistics Association 
Maersk 
Navistar, Inc. 
Nikola Motor Company 
Pacific Harbor Line 
Penske Truck Leasing 
Pilot Company 
Prologis 
The Home Depot 
Tesla 
Transfer Flow 
TravelCenters of America 
Trillium 
Union Pacific Railroad 
Volvo Group North America 

Walmart 
Watson Land Company 
Weideman Group, Inc. 
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Port of Los Angeles 
Port of Hueneme 
Ports 

Port of Stockton 
Port of Oakland 
Port of Long Beach 
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